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TO  mS  H1GUNES3 

THE  PMNCE  ALBEPT,  K.G., 

BTC.  KTC.  BTC. 

Sib: 

In  teuderiug  to  Your  Koyal  llij^hness  the  humble  expresfciion 
of  my  deep  and  grateful  sense  of  Your  Royal  condescension, 
ia  ac  cepting  the  DediciXtion  of  the  follow  lag  History  of  Naval 
Architecture,  I  venture  to  hope  that  the  character  of  the  subject 
win  procure  for  its  iiuperfections  an  indulgent  consideration. 

I  feel  it  impossible  to  doubt  that  both  the  national  importance, 
as  an  art,  and  the  high  position  as  a  science,  ot  the  subject  treated 
in  these  pages  will  entitle  it,  in  the  estimation  of  Your  Royal 
Highness,  to  a  prominent  place  among  those  elevating  studies 
and  pursuits,  the  extending  cultivation  of  which  aUke  contributes 
to  heigliten  the  lustre  of  the  reign  of  our  gracious  and  beloved 
Queen,  and  to  increase  the  greatness  and  prosperity  of  Her 
people. 

That  Your  Royal  Highness,  in  whom  the  arts  and  sciences 
have  ever  found  a  generous  patron,  and  whose  warm  interest  in 
all  that  ccmoems  the  welfare  of  Her  Majesty  s  subjects  at  once 
commands  their  gratitude  and  esteem,  may  long  continue  to  iulhl 
and  adorn  your  exalted  station  among  them,  is  the  earnest  desire 
and  prayer  of 

Your  Royal  Highness'  most  humble. 

Most  dutiful  and  most  gratcl'ul  servant, 
JOHN  FINCHAM. 

Hjkji  Majesty's  Dockyard, 

P0&T8MOUTH,  March,  1851. 
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Tub  original  intention  of  the  Author,  in  preparing  an  account  of 
the  history  and  progress  of  Naval  Ardtiitectiire,  was,  that  it  should 
form  an  introduction  to  the  third  edition  oi  his  "  Outline  ol  Ship- 
building.*' It  soon,  however,  became  evident  that  the  subject  was 
too  extensive  for  the  limits  assignable  to  an  introductory  essay ; 
and  whilst  the  materials  which  were  available  for  such  a  History 
weic  suilicieiitly  ample  to  call  for  their  production  in  a  separate 
form,  it  was  felt,  that  the  attempt  was  fully  justified  by  the  in- 
timate connection  of  the  theme  with  the  naval  and  commercial 
greatness  of  the  British  empire.  Narratives  of  the  exploits  of 
our  naval  armaments  are,  doubtless,  more  attractive  and  exciting 
to  the  national  feelings  than  the  details  ot  their  construction; 
yet,  while  on  the  one  hand,  the  naval  supremacy  and  commercial 
prosperity  of  Great  Britain  arc  legitimate  objects  of  satisfaction 
and  of  hope,  on  the  other,  the  history  of  the  progress  of  the  art 
of  naval  construction,  from  the  production  of  the  first  unskilled 
design  up  to  its  present  nmgnitude  and  importance,  cannot  fail  to 
present,  to  all  reflecting  minds,  a  subject  alike  interesting  and 
instructive. 

The  condition  of  Naval  Architecture  is  ascertained  in  the 

siervices  of  ships  and  fleets :  it  has  therefore  been  necessary  to 
notice  both  the  occasions  of  their  employment,  and  then-  actual 
perforraauceb,  as  bearing  on  the  progress  which  has  been  made 
in  designing  and  building  them.   The  relation  of  ships'  per- 
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fornianccs  to  subsequent  improvements  in  naval  construction  is, 
however,  generally,  not  very  marked still,  most  of  the  im- 
provements in  the  British  navy  have  heen  made  only  after 
experience  bad  demoubtrattd  their  necessity.  Hcuce,  what  a 
ship  is  ahle  to  do,  as  well  as  what  is  required  of  ships,  whether 
in  sailing,  in  evolutions,  or  in  action,  should  be  known  to  every 
naval  architect  who  wishes  to  leave  his  professkm  in  a  better 
state  than  he  found  it  in.  llicse  considerations  have  led  to 
the  introduction  of  the  particulars  oC  many  actions  in  which 
British  ships  have  been  engaged  with  those  of  an  enemy ;  the 
details  are  necessarily  brief,  and  subservient  to  the  main  purpose 
of  the  narrative  ;  in  furtherance  of  which  they  will  afford  useful 
illustrations  of  the  strength  ami  condition  of  the  naval  force  of 
the  country,  at  the  several  periods  at  which  they  occurred. 

In  several  of  the  European  States,  the  science  of  Ship-bulkUng 
has  long  been  an  object  of  national  interest.  It  has  occupied  a 
higher  position  as  a  subject  of  literature  than  in  England ;  its 
profession  has  been  more  honourably  esteemed,  and  its  progress 
has  testified  the  value  of  public  'patronage.  Naval  Arciiitectuite 
requires  to  be  placed  in  the  position,  in  this  country,  that 
Civil  Architecture  has  always  occupied ;  the  want  of  such  con- 
sideration and  respect  has  i^iven  a  depressed  character  to  the 
art  of  ship-building  in  England,  as  well  as  to  the  cast  of  our 
literature  connected  with  the  subject.  Spain,  France,  Russia, 
and  Sweden  have  successively  made  Naval  Architecture  a  national 
object,  and  each  of  those  countries  has  produced  one  work  or 
more  of  distinguished  merit  on  ship-building:;  the  names  of  Don 
George  Juan,  Bouguer,  Daniel  Bernoulli,  Vial  du  Clairbois,  Euler, 
Romme,  and  Chapman,  claim  this  acknowledgment  wherever  their 
works  are  known;  while  England,  though  greater  in  maritime 
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power,  and  far  more  deeply  interested  in  tiic  subject  than  cither 
of  those  natuNis,  his  hitherto  produced  nothing  comparable  to 
the  works  of  tiiese  autliors. 

It  is  not  hereby  contended,  that  literary  distinction  should  be  a 
principal  aim  of  the  naval  architect ;  the  enlargement  and  a])plica- 
tion  of  the  theory,  and  the  peribction  of  the  art,  are  his  inuaediate 
•  and  legitimate  objects.  But  die  investigation  and  development  of 
a  theory  so  difficult,  can  be  pursued  only  to  the  extent  to  which 
the  study  of  the  higher  branches  of  mathematics  and  natural 
philosophy  has  been  carried  ;  and  this,  comnieasurate  with  the 
requirements  of  the  present  day,  can  hardly  be  expected,  unless 
the  profession  of  Naval  Architecture  be  raised  in  rank :  a  step 
called  for  by  the  naval  interests  of  England,  and  by  the  national 
honour  identified  with  those  interests.  FVance  has  her  Grime 
Maritime t  whose  members  have  both  education  and  rank  behttiug 
their  place  in  the  service  of  the  State.  England,  too,  some  years 
since,  formed  a  school  of  Naval  Architecture,  but  afterwards 
repented  of  having  done  so;  and  leveral  of  its  members,  who 
have  since  withdrawn  from  the  Government  service,  have  reaped 
the  reward  of  their  talents  in  other  quarters.  After  the  lapse 
of  sixteen  years,  the  system  has  been  partially  revived,  on  an 
altered  plan  as  the  estabUslunent  is  yet,  however,  in  an  early 
stage  of  its  reconstruction,  any  opinion,  as  to  its  probable  value 
to  the  service  in  its  present  form,  would  be  premature. 

It  is  freely  admitted,  that  much  of  the  improvement  which  is 
advocated  in  the  foregoing  remarks  will  depend  on  the  quaUfi- 
cations  and  exertions  of  the  naval  architects  themselves;  but 
these  being  granted,  if  their  reasonahle  claims  be  well  enforced 
and  sustained,  they  must  eventually  be  conceded. 


Digitized  by  Google 


Viii  PBBFAOS. 

The  difiicuity  of  determiuiog  the  laws  oi  the  resistance  ot 
fluids,  and  of  the  motions  of  ships  in  a  sea,  has  led  some  persons 
to  fonclude  that,  so  far  as  Naval  Architecture  depends  on  those 
laws,  further  progress  is  not  to  be  expected  therein:  it  might 
be  so,  if  all  whose  province  it  is  to  investigate  such  subjects 
were  of  that  opinion.  But  when  we  look  at  what  has  been 
accomplished  in  some  of  the  physical  sciences,  in  which  questions 
of  the  greatest  dilhculty  have  presented  themselves  at  the  outset 
of  an  inquiry,  and  have  had  their  exact  solution  at  its  dose,  it 
seems  presumptuous  to  infer  beforehand  what  may  yet  be  the 
results  of  more  patient  investigation  in  this.  The  successful 
development  of  the  laws  of  the  planetary  and  lunar  motions  was 
long  impeded  by  the  difficulties  which  lay  in  the  path  of  inquiry ; 
but  these,  having  been  successively  overcome,  the  laws  have  been 
clearly  traced.  Success  so  eminent  as  this  should  not  only  forbid 
despair,  with  regard  to  labours  yet  required  to  be  undertaken  for 
ascertaining  the  laws  of  the  resistance  of  fluids,  but  it  should  both 
inspire  confidence  in  entering  upon  such  inquiries,  and  encourage 
a  steady  perseverance  in  their  pursuit. 
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INTRODUCTION 

TO  turn 

HISTORY  OF  SHIP  BUILDING; 


aomttQ  lAtVLT  TBI  APFUOATIOK  Of  HAfBIMAflOAL  SOUUrai  TO  THIS  AST. 


It  was  not  only  dnring  the  earliest  ages  of  the  employment  of  ships,  that 

the  art  of  building  them  had  to  be  carried  on  separately  from  tlie  aid  of 
scieuce  in  their  construction  ;  but  this  state  of  things  lias  niarkcd  almost 
the  entire  course  of  history.    If  we  turn  back  to  centuries  that  have  passed 
away,  we  perceive  tliat  ships  have  been  built  much  in  accordance  with  the 
tastes  of  the  a^cs  respectively,  determined  ultimately,  as  mechanical  skill 
was  able  to  give  a  good  or  only  an  indifferent  effect  to  the  designs  of  con- 
structora.    But  there  were  tastes  proper  to  countries  as  well  as  to  periods, 
marking  a  state  of  rudeness  or  of  comparative  refinement,  long  before  any 
thing  like  a  scientific  basis  was  laid  for  so  important  an  art.   The  develop- 
ment of  art  never  waited  f»r  thie  batit;  necessity  impelied  it  onwards;  and, 
along  with  many  erron,  it  always  aisociated  some  important  truths ;  and, 
gathering  on  the  ride  of  trnth,  and  icgeeting  on  that  of  error,  a  long  course 
of  experience  produced  ships  of  a  high  order  of  excellence,  and  capable  of 
fidfining  the  objects  of  their  respective  periods,  before  any  theory  of  naval 
oonstnictioii  existed,  perhaps,  iiilly  as  much  to  the  satisfactiim  of  those  who 
built  and  of  those  who  commanded  Hiem,  as  ships  of  the  present  age  fulfil 
their  destinations. 

If  we  refer  to  the  Elizabethan  period  of  our  own  histoiT,  when  the  royal 
navy  was  not  a  century  old,  we  perceive  that  the  ships  of  that  time  were 
sufficient  for  the  most  intrepid  courage  of  the  British  character; — and  the 
circuit  of  the  world  was  the  sphere  of  its  cnterprizc.  Still,  in  the  South  of 
Europe,  ships  of  nobler  appearance  were  built  j  but,  as  the  science  or  art 
of  navigation  existed  at  that  time,  there  seems  to  have  beenadi^arity 
between  the  magnitude  of  ships  and  the  geuius  of  seamanship. 

During  the  seventeenth  century,  the  fragments  of  knowledge  were  ao 
much  collected,  that  they  seem  to  have  formed  a  upAem  aupeiior  to  what 
may  have  been  reasonably  expected  when  it  waa  whtiDj  a  anlqect  of  art. 
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WIms  the  Bo^at  Sovere^  was  launched  at  Woolwich,  it  wat  ibund  that 

her  tonnage  amounted  to  precisely  the  number  of  the  date  of  the  year  in 
whicli  thai  event  took  jjliicc.  And  this  coincidence  wa.s  regarded  with  a 
feeling  at  least  burdcring  on  superstition.  The  known  defectiveness  of  the 
methods  used  for  measuring  the  tonnage  of  ships  at  that  time,  as  well  as 
long  afterwards,  admits  now  of  a  question  whether  the  coincidence  was  real 
or  only  imaginary-.  Allowing  all  that  was  alleged,  it  was  nothing  more 
than  a  curious  accident. 

M.  Levdque,  who  translated  Don  Juan's  celebrated  work  into  French, 
in  1783,  rays,  ''towards  the  end  of  the  last  century,  Europe  had  not  a 
single  theoretical  work  on  navigation,  except  on  pilotage,  l^e  oosstraction 
of  ships  was  abandoned  to  mere  carpenters ;  and  it  was  not  considered  that 
nsval  aichitectore  was  based  upon  a  constant  application  of  mechanics  and 
geometry."  This  was  not  wholfy  true :  for  Mr.  Phineas  Pett,  who  was 
master  of  the  Shipwrights'  Company,  and  who  was  eminent  as  a  constructor 
of  ships  for  many  years  during  the  seventeenth  eentury,  was  a  graduate  of 
the  University  of  Cambridge,  and  so  was  not  a  "mere  carpenter."  We 
do  not  know  that  any  one  man  gave  a  greater  impulse  to  improvement  in 
ship-building  in  England  than  he  did.  But  after  the  time  when  he  and 
his  son,  and  sir  Anthony  Dcane  took  the  lead  in  tlie  construction  of  ships 
for  the  British  navy,  tliere  was  a  great  declension  of  talent ;  and  when 
ship-building  was  only  an  art,  those  who  practised  it  were  so  bound  by 
official  establishments,  that  they  followed  their  profession,  perhaps,  as  "  mere 
carpenters/'  according  to  the  sense  of  the  above  quotation.  And  the  con- 
struction of  ships  went  on  quite  apart  from  any  aid  which  it  needed 
from  idenoe,  and  without  claiming  any  durect  attention  from  government 
to  seenre  to  it  the  advantages  of  that  aid,  nntil  some  years  after  the  keen 
eenanre  had  been  expressed  against  the  defect  of  the  system.  It  is  not 
intended  to  question  the  proper  application  of  the  remark,  without  qualiil* 
catbn,  to  the  course  of  ship-building  in  the  different  countries  on  the 
continent  of  Europe,  regarding  which  M.  Lev^ne  may  have  possessed  the 
most  aoeorate  information. 

If  it  is  interesting  to  trace  the  progress  of  art  in  any  of  its  usefol 
branches, — ^to  notice  the  features  of  transition  in  successive  developments, — 
from  the  rudest  to  the  most  finished  form  in  which  its  productions  are 
exhibited,  between  the  extreme  points  of  any  interval  of  time,  it  cannot  be 
uninteresting  to  notice,  in  its  connection,  the  germ  and  expansion  of  theory 
which  may  have  aided  its  later  improvements.  We  will,  therefore,  present 
a  sketch  of  some  of  the  contributions  of  science  towards  the  construction 
of  theories  relating  to  naval  architecture. 
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Wben  Louis  XIV.  was  filled  with  the  ambition  of  realising  ft  naval 
supremacy^  and  when,  nnder  the  able  administiation  of  Colbertyeveiything 
caknlated  to  advance  that  ohject  bore  a  Talne  in  Ehmce,  icience  began  to 
dawn  npon  the  art  of  building  ahipi.  In  1678,  F^ither  Pardies  pnbliahed  a 
treatise  on  itatics  {"TrmU  de  Statiqne"),  or  the  adenoe  of  moving  foroea. 
In  the  investigation  of  an  example;,  he  detennined  the  course  which  a  ship 
sailing  bj  a  side  wind  ought  to  take.  He  considered  that  a  ship's  way  waa 
len  than  it  would  be  if  she  divided  the  fluid  with  equal  ease  at  all  parts, 
in  the  ratio  of  radius  to  the  sine  of  the  angle  which  the  sails  form  with  the 
keel ;  and  that  the  lateral  way  was  also  less  than  the  direct  way,  in  the 
compound  ratio  of  radius  to  the  cosine  of  the  same  angle,  and  of  the  lateral 
resistanec  to  the  direct  resistance. 

A  brief  notice  of  a  treatise  on  naval  architecture*  tliat  appeared  very  short- 
ly afterwards,  will  show  the  state  of  knowledge  on  this  subject  at  that  time. 
It  does  not  appear  that  there  was  a  single  principle,  deduced  from  science, 
employed  to  determine  any  of  the  conditions  stated  in  that  work.  The 
length  of  the  ked  was  regarded  as  the  first  principle  from  which  the 
dimensions  and  proportions  of  the  other  parts  were  to  be  detennined. 
Tbldng  this  as  a  basis,  the  work  oontaina  the  dimensions  of  ships  of  the 
fimr  rates  of  the  line^  and  of  four  classes  of  fiigates,  ananged  in  the  Table 
on  the  next  page. 

It  is  dear  that  such  treatises  could  beef  little  use  beyond  that  of  making 
the  best  practices  general:  they  could  not  go  beyond  the  point  which 
prsctioe  had  already  reached.   Improvement  could,  then,  hardly  be  expected 

firom  them, — as  they  could  not  auticiimte.  Being,  also,  necessarily  subject 
^0  imperfection,  the  growth  of  experience  would  soon  make  tliem  of  little 
help  even  in  practice :  they  would  serve,  however,  as  indexes  from  which 
may  be  inferred  the  progress  within  any  two  periods.  The  treatise  of 
^f.  Dassie  shows  what  was  the  state  of  knowledge  in  France  at  a  period 
long  after  the  south  of  Europe  had  been  occupying  a  distinguished  eminence 
in  naval  architecture,  and  when  French  ships  were  looked  at  as  models  for 
English  builders  to  imitate.  For,  although  the  French  navy  was  yet  in  its 
infancy,  the  caie  and  energy  of  Colbert  had  been  assiduously  qiplied  in 
dsfebping  its  powers;  and  the  results  of  these  were  its  nq^y  advancing 
inprovements,  and  its  magnified  importance.  But  it  ii  evident  that  the 
attention  of  oonstructoia  had  been  directed  to  conditions,  already  tried,  of 
building  ships,  rather  than  to  the  principles  of  eonstructbn. 


*  L'Architecture  Navale,  contcnaiit  la  manicro  dc  construirc  los  N'avircs,  Gal^ros  ct 
Chaloape8,et  la  definition  de  plu«ieurs  aatres  esp^oes  de  Vaisaeaux,  par  le  Sieur  Daagi^, 
(UL;  Fsri%  ie77. 
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In  this  treatise  the  proportions  are  stated  in  or  der,  liavinjj  the  keel  as 
a  basis;  and  practical  instmctioii  is  given  fur  (lnnvia<i^  the  plan  of  the  body, 
and  forming  the  transverse  sectiona.  And  the  detaiht  of  the  quantity  and 
expenaeof  the  timber  and  planking  required  in  building  a  aecond-rate  ahip 
are  giren,  with  other  information,  highly  naefiil  then,  irithont  doabt;  but 
certainly  of  limited  value  in  point  of  time. 

One  can  hardly  fidl  of  peroeiying  the  immense  superiority  of  well-con- 
•tmeted  theory ;  inasmuch  as,  if  the  prindplea  are  true,  they  anticipate  all 
coming  time,  and  are  applicable  in  »dl  conceivable  diverrities  of  practice ; 
while  they  supply  the  means  of  acting  with  decision,  on  sure  grounds,  even 
in  the  most  tryiiij]:  emergencies.  Theor\',  has,  liowevcr,  all  alonj;  had  two 
pallid  obstacles  to  encounter.  Tlie  extreme  dilHculty  of  applying  abstract 
principles  to  so  complicited  a  machine,  with  the  conditions  of  its  proper 
element  so  little  understood,  has  been  the  chief.  And  a  common  aversiou 
in  practical  ship-builders  to  have  recourse  to  theory,  has  always  been  one 
of  the  difficulties  and  discouragements  of  science; — ^probably  following  as 
a  consequfflice  of  that  which  precedes. 

The  importance  of  pbcing  the  operations  of  naval  architecture  on  a  less 
uncertain  basis,  led  to  a  series  of  conferences  on  the  subject,  at  Paris,  in 
1681.  A  number  of  eminent  men  attended  these  conferences,  amongst 
whom  waa  the  chevalier  Benaud.  They  did  not,  however,  investigate  the 
subject  with  reference  to  any  fixed  principles  of  science;  but  confined  their 
attention  for  the  most  part  to  the  external  form  of  ships.  These  were 
considered  as  geometrical  bodies,  whose  figure  was  very  nearly  known,  and 
the  object  of  their  inquiry  was,  greater  CJise  or  elegance  in  forming  tlie 
outhne  ;  not  regarding  them  at  all  as  natural  and  heterogeneous  bodies, 
and,  as  such,  requiring  the  application  of  mixed  rather  than  of  pure 
mathematics,  M.  Renaud  formed  the  curves  of  shi])s  by  means  of  the  conic 
seition.*  On  this  subject,  M.  Bouguer  remarks,  that  these  curved  lines 
were  not  preferred  because  they  were  discovered  to  possess  any  peculiar 
adrantages  which  rendered  them  more  suited  to  this  use;  they  were 
employed  because  they  were  better  known,  or  more  easy  to  describe :  they 
presented  themselves  first. 

In  1689,  the  chevalier  Benaud  published  a  work  on  the  theory  of  the 
management  of  ahips,  which  waa  at  first  in  mudi  esteem,  as  it  was  said  to 
contain  the  principles  of  a  new  scienoe.  This  author  agreed  in  some 
respects  with  fother  Paidies;  and  also,  he  fell  into  some  of  his  enrorB. 
Forther,  he  admitted,  in  common  with  moat  other  scientific  men,  that  the 

•  "  Histoirs  dt  T  Acadteue  Bojale,  par  M.  da  HsbmL** 
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resistances  were  as  the  squares  of  the  velocities  of  the  fluids,  and  aa  the 
square  of  the  sine  of  the  anp;le  of  iucidence  of  the  water  upon  the  surface 
wliich  it  .strikes.  It  was  not  long  before  the  fallacy  of  some  of  his 
arg^unicnts  was  detected  by  Iluygens,  and  they  were  exposed  by  him  in 
the  "  Bibliothi'que  universelle  et  historiquc,"  in  1093.  lie  showed  that, 
according  to  the  principles  of  M.  Benaud^  a  ship  ought  to  have  a  mucli 
greater  velocity  than  he  had  assigned  to  her,  and  also,  that  he  had  been 
mistaken  in  fixing  the  angle  to  which  the  sails  should  be  trimmed  in  sailing 
close-hauled :  almost  the  entiie  theory  irtiB,  therefore,  discredited.  The 
chevalier  Benand  was  not  convinoed  of  the  unsoundness  of  his  principlesx 
and  puhlished  his  answer  in  the  ''Journal  des  Savants/'  1695,  defending  his 
opinions  hy  reference  to  the  principle  of  the  decomposition  of  forces, 
M.  Huygens  replied,  but,  it  seems^  inoondnsivdy;  and  he  died  almost 
immediately  afterwards.  The  chevalier  Benaud  gained  confidence  from 
the  Tinsatisfactory  answers  of  Huygens ;  but  the  question  was  occupying 
the  attention  of  others;  aud  in  July  IGOG,  an  article  appeared  m  the 
"Actcs  dc  Leipsic,"  written  by  James  BcruoulH,  professor  of  mathematics 
at  Groningen,  admitting  the  opinion  of  Iluygcns,  with  some  exception. 
He  did  not  admit,  w  ith  liim  and  the  otliers  wlio  had  written  on  tliis  subject, 
that  the  velocity  of  the  wiud  was  infinite  in  relation  to  that  of  the  ship,  a 
change  in  the  principles  which  necessarily  altered  some  of  the  results  he 
was  led  to.  M.  Renaud  then  published  a  "  M^oire  oh  est  d^montrd  un 
"  prindpedela  mtomique  des  liqueurs,  dont  on  s'est  servi  dans  la  Th^rie 
"de  la  ManoBuvre  des  Vaisseanx,  et  qui  a  ^t^  contest^  par  M.  Huygens.'' 
He  is,  however,  charged  with  confining  himself  to  a  defence  of  his  pro* 
position  on  the  decomposition  of  motion^  and  of  fidling  in  his  purpose  to 
disprove  the  criticiBma  of  M.  Huygens.  John  Bernoulli,  professor  of 
mathematiGS  at  Bade,  on  first  taking  a  part  in  this  controversy,  was  in 
favour  of  M.  Benaud;  but,  on  matnrer  connderation,  he  embraced  the 
opinions  of  Huygens.  In  1714,  he,  therefore,  published  an  "  Essai  d'  unc 
Xouvelle  Theoric  dc  la  Manoeuvre  des  Vaisseaux."  His  more  profound 
mathematical  learning  enabled  him  to  extend  his  investigations  beyond 
those  of  the  autliors  who  had  preceded  him.  He  agreed  witli  tlie  velocities 
which  M.  Huygens  had  found  for  ships;  but,  as  he  did  not  limit  the 
▼dodty  of  the  wind,  he  could  not  obtain  results  with  so  much  exactness : 
he  made  some  addition  to  the  theory,  by  tracing  the  curve  which  determines 
the  velocities.  He  also  attended  to  the  obliquity  with  which  the  wind 
strikes  the  sails,  which  had  been  omitted  by  his  brother  ^—^nvestigBting 
first  the  most  advantageous  angle  of  the  sails  with  the  wind,  their  angle 
with  the  ked  being  assumed,  and  then  thdr  most  advantageoui  angle  with 
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Ae  keel,  their  angle  with  the  wind  being  assumed ; — and  proceeded  to 
treat  of  the  unioii  of  the  two  angles  so  found,  to  be  moit  advantageous  to 
the  ship  in  sailing  doie-hauled.  But,  in  all  his  reasoning  on  this  subject, 
he  proceeded  cni  two  sappositions, — that  the  Telocity  of  the  wind  is  infinite, 
and  the  lee-way  lero, — ^both  of  which  axe  erroneous.  His  speculations 
indicated  the  neoesaily  of  investigating  the  lesistanoe  opposed  by  the  water 
to  ships  in  their  passage  ihrongh  it.  He,  therefore,  made  allowance 
fat  the  snitableness  of  the  forms  of  ships  for  dividing  the  water:  the 
form  having  been  regarded  as  a  lectanf^e,  in  the  reasonings  of  the  three 
preceding  anthers.  But  the  investigations  in  which  he  engaged,  were 
deficient  of  practical  utility,  not  being  associated  with  knowledge  drawn 
from  experience. 

Ill  order  not  to  violate  the  necessary  connection  of  these  remarks,  an 
author  of  great  celebrity  on  naval  tactics,  who  wrote  also  on  naval  con- 
struction, has  been  passed  by,  as  he  took  a  position  quite  independent  of 
the  controversy  which  was  then  engaging  the  atteution  of  scientific  men. 
We  return,  therefore,  to  the  notice. 

In  1697  a  learned  Jesuit,  Paul  Hoste,  professor  of  mathematics  in  the 
royal  seminary  of , Toulon,  published  a  work  on  the  theory  of  naval  archi- 
teetmre.*  He  says,  "It  cannot  be  denied  that  the  art  of  constructing 
ships,  which  is  so  necessary  to  the  state,  is  the  least  perfect  of  all  the  arts. 
The  best  ooostmctors  biuld  the  two  principal  parts  of  the  ship,  vis.,  the 
bow  and  the  stem,  almost  entirely  by  the  eye ;  whence  it  happens  that  the 
ssme  oonstmotor,  building  at  the  same  time  two  ships  after  the  same 
model,  most  frequentiy  makes  them  so  unequal,  that  th^  have  quite  oppo- 
nte  qualities. 

'*  Chance  has  so  much  to  do  with  construction,  that  the  ships  which  are 
built  with  the  greater  cure  are  commonly  the  worst ;  and  those  Mhich  are 
built  carelessly,  arc  sometimes  the  best.  Thus  the  largest  ships  arc  often 
the  most  defective  ;  and  more  good  ships  are  seen  amongst  the  merchant- 
men than  in  the  royal  navy, 

"  Also  the  treatises  on  naval  architecture  which  have  hitherto  appeared, 
have  touched  only  upon  the  surface  of  the  construi;:tion  of  ships.  The 
writers  have  satisfied  themselves  with  giWng  the  name,  fonn,  connection, 
snd  nseof  the  various  parts  of  a  ship,  with  some  general  proportions,  which 
dianoe  or  caprice  bad  introduced  amongst  constructors.  But  who  does 
aot'see  that  all  this  may  teach  to  build  ships  either  good  or  bad?  and  not 


*  "Thdorie  de  la  Oonstruction  des  Vaisaeaux,  qui  contient  plusieors  iraites  ds  Htlh^ 
astiqiM  sor  dss  aatttrasasavsliss  sleaiisuies. 
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to  make  them  good  with  the  greatest  ccrtaiuty  and  facility,  aud  with  the 
least  possible  expense,  as  the  perfection  of  the  art  requires. 

"  It  is  true  that  for  some  years  past,  the  Trench  ship-builders  have 
laboured  at  improving  theii*  art.  Some  liave  beguu  to  make  plans,  iu 
which  they  have  determined  all  the  frames  or  models  of  the  bow  and  stem ; 
but  as  they  have  not  the  necessary  principles,  they  labour  with  little 
certainty.  Their  ships  are  not  better  than  those  which  were  built  without 
the  knowledge  of  either  reading  or  writing :  they  do  not  sail  better — often 
they  do  not  cany  sail  so  well— ^hey  rather  hog — they  we  :  in  a 

word,  the  conatmctois  of  the  present  day  agree  with  the  ancients,  that  i» 
not  yet  ktunm  what  the  iea  reguiret, 

"  I  am  not  ignorant  that  yeiy  able  persons  hare  flattered  themselTea  that 
they  hare  found  by  practice  in  frequent  trials,  what  ihey  have  not  found  in 
theoiy.  But  I  think  they  will  be  troubled  at  succeeding ;  a  ship  is  too 
complex  a  machine,  and  too  many  things  are  required  to  concur  to  make 
her  perfect,  to  be  able  to  meet  perfection  by  chance."  * 

We  learn  from  this  autlu»r  that  there  was  a  general  deficiency  in  tlic 
stability  of  French  ships,  although  constructors  were  Cfu-et'ully  intent  on 
giving  them  enough  of  this  property.  But  as  they  rarely  succeeded, 
almost  all  the  ships  in  the  French  navy  required  douljling  before  they 
would  carry  sufhcicnt  sail  for  the  purposes  of  navigation.  "  It  seems,''  he 
says,  that  it  should  be  easy  to  constructors  to  make  their  ships  carry  sail, 
in  giving  them,  upon  the  stocks,  the  form  which  they  have  after  having  been 
doubled;  but  as  this  form  would  make  them  worse  sailers,  and  as  other 
shipe  carry  sail  without  this  form,  constructors  have  not  been  able  to  decide 
on  using  this  means."  f  The  increase  ct  heavy  ballast  in  the  hold  had 
been  tried,  and  found  not  to  meet  the  requirement.  He  undertook,  there* 
lore,  to  investigate  the  subject  on  geometrical  principles,  to  determine 
wherein  consists  the  power  of  a  ship  to  cany  sail,  and  what  the  form  of  the 
ship  contributes  thereto. 

All  the  reasoning  on  the  properties  and  characters  of  ships  is  preceded 
by  a  Ion;;  series  of  propositions,  geometricaily  demonstrated, — on  tlie  parts 
of  mechanics  involved  in  the  question, — from  the  very  elementary,  to 
abstruse  and  dilUeult  problems.  The  relative  di.licnlties  with  which  bodies 
divide  a  fluid  in  passing  through  it,  are  discu.ssed  at  length  ;  and  both 
principles  and  conditions  are  stated  and  investigated.  It  is,  for  instance, 
stated,  that  "the  difficulty  which  a  moving  body  finds  in  dividing  the 


♦  "  Th6orie  de  la  Construction  des  Vaisseaox,"  Freface. 
t  Jbid.,  I«iv.  1.,  chap,  ii.,  p.  46. 
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medium,  increases  iu  the  same  ratio  as  tlie  velocity : "  *  that  "  the  circle 
finds  more  difficulty  in  dividing  the  medium  by  its  flat  tlian  all  other  poly- 
gons equal  ;  and  the  triangle  finds  less.  In  like  manner,  of  all  equal 
triangles,  that  which  is  equilateral  fiuds  more  ditlieulty  in  dividing  the 
medium  by  its  flat/and  that  which  is  more  remote  from  the  equilateraL  iinda 
lea«,"t  This  principle  is  of  course  applied  to  solids.];  But  "  the  pjTamid 
hu  no  moro  difficulty  in  dividing  the  medium  by  its  base  than  by  its 
fBrtex.'*§ 

Tb»  position  of  the  centre  of  gravity  is  considered  in  relation  to  the 
pover  to  cany  saO.  And  after  investigating  the  forces  of  weights  placed 
unequally  away  from  the  vertical  line,  in  which  the  centres  of  gravity  of 
the  ship  and  of  her  displacement  are  found,  whether  within  or  without  the 
ship,  we  find  this :  "  If  the  centre  of  gravity  of  the  ship  is  known,  the  force 
which  she  has  to  carry  sail  is  easily  known,  which  is  no  other  thing  than  the 
product  of  the  weight  of  tlie  ship  by  the  distance  between  tliesc  centres."  || 

The  next  subject  examined  is  the  manner  in  which  forces  act  upon  the 
masts  to  incline  a  ship.  Different  positions  are  assiijned  to  the  forces,  the 
relative  powers  of  which  are  investigated  geometrically  ;  and  as  mcII  the 
force  which  depresses  the  ship  iu  the  water,  as  that  which  causes  a  lateral 
indiuation.  But  when  a  power,  acting  on  the  mast  in  a  horizontal  direc- 
tion, inclines  a  ship,  it  does  not  plunge  her  more  deeply  into  the  water. 
The  sections  of  the  ship  are  supposed  to  be  segments  of  circles ;  and  the 
centre  of  gravity  cf  the  section  is  supposed  to  be  the  centre  team  which  the 
segment  ia  drawn.  The  same  principles  are  aj^lied  to  ships  tenninated  by 
pbne  snifitfies ;  and  it  is  thereby  proved  that  the  rolling  motion  must  be 
uneaiy,  in  proportion  as  the  form  of  the  sides  at  the  water-line  is  flaring  or 
tumbling  home,  as  in  that  motion  continued,  the  ship  experiences  constant 
slterations  of  rising  and  sinking  in  the  water,  in  relation  to  her  centre 
of  gravity ;  this  centre  not  being  that  about  which  the  motions  are 
performed.^ 

The  manner  in  which  the  doubling  of  ships  increases  their  stability  is 
considered  ;**  but  as  our  author  always  states  the  measure  of  stability  to 
be  the  product  of  the  weight  of  the  ship  and  the  distance  between  the 
centres  of  gravity  of  the  ship  and  of  her  displacement,  the  beneficial  effect 
a<icribed  to  doubUng  is  said  to  be  only  as  it  increases  that  multiple,  either 
by  elevating  the  centre  of  granty  of  the  ship,  or  by  increasing  her  weight ; 
or  by  realising  both  these  effects  conjointly. 

♦  Prop.  5.  t  Prop.  17,  Cor.  %  Prop.  67,  Cor. 

§  Prop.  66,  Cor.  Ij  Prop.  127,  Cor.  T  Props.  1«0, 151. 

*♦  Props.  155-6-7. 
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Before  stating  tlic  conditions  which  affect  the  character  of  pitching  and 
'scencling,  the  siuij)lost  state  of  these  motions  is  considered  :  wlien  the  ship 
is  at  anchor  in  a  smooth  sea,  a  wave  then  coming  strikes  her  bow  and 
elevates  this  extremity  ;  in  this  cjisc,  the  movement  is  aecelenited  until  it 
has  reaehed  its  Umit.  The  summit  of  the  M'ave,  then  passing  along  the 
sides  of  the  ship  to  her  stern,  elevates  that  extremity ;  and  the  correspond- 
ing depression  of  the  water  forward,  leaves  the  bow  to  fall  with  an  accele- 
rated velocity  also ;  and  so  on  successively  with  every  following  wave.* 

A\lien  a  ship  is  under  sail,  and  meets  the  wave,  the  force  of  the  shock 
and  the  velocity  of  the  ascending  movement  are  greater;  and  nnkn  a 
second  wave  passes  imdemeath  to  sustain  the  bow,  this  extremity  ftlls  back 
more  heavily,  and  sinks  more  deeply  into  the  water  than  if  the  ahip  were 
at  anchor.  On  the  contrary,  if  the  ship  go*  in  the  same  directiaa  as  the 
waves,  and  at  the  same  velocity,  she  will  not  pitch ;  and  if  her  velodiy  be 
a  little  greater  than  theirs,  she  will  pitch  very  easily.t 

In  connection  with  this  subject,  stowage  is  noticed,  but  it  appears  not 
fully  enough.  "All  the  skill  of  stowage  consists  in  placing  the  centre  of 
gravity  of  the  ship  as  far  aft  as  possible  I  for  "  if  the  centre  of  gravity  of 
a  sliip  is  more  forward,  she  will,  on  that  account,  pitch  the  more  and  if 
the  tlraught  of  water  forward  is  greater  tlian  tliat  abaft,  she  will  plunge 
more  into  the  wave,  be  lifted  by  it  with  greater  force,  and  fail  back  more 
heavily  than  if  it  were  le88.§ 

A  ship,  being  sapposed  of  given  form,  and  having  a  d^nite  movement, 
on  being  laden  more  heavily,  will  not  rise  less  above  the  wave;  but  in 
descending,  she  will  plunge  more  into  it.  Bat,  althoogh  "  a  ship  which  is 
more  laden  ought  commonly  to  pitch  more,"  yet  he  says  "eommonljf, 
because  the  figure  of  the  ship  may  make  her  pitch  less  when  she  is  the 
more  laden."  || 

The  conditions  of  fonn  affecting  the  pitching  c£  a  ship  are,  the  aharpness 
of  the  bow  below  the  water-line,  and  the  curve  described  by  the  stem.  For, 

other  conditions  of  the  ship  remaining  the  same,  if  she  is  made  leaner 

forward,  she  will  still  be  raised  by  the  wave  with  the  same  force,^  and  even 
with  more  accelerated  motion  ;**  but  having  a  smaller  volume  of  water  to 
displace  in  plnn;^ing,  she  will  penetrate  the  wave  with  more  case,  and, 
hence,  plunge  more  deeply  into  it. ft  Therefore,  "  ships  which  are  very 
sharp  forward,  commonly  pitch  much."  H 

*  Theorie  de  la  Construction  des  Vaisseaiuc,  Liv.  L,  Chap,  ill.,  Props.  163,  16-1. 

t  Ibid,  Liv.  i.,  Chap,  iu.,  Props.  165,  170.  J  Jbid.,  Prop.  174,  Cor. 

§/UdL,Seo.u.  HPxqpi-174i>17e,siidGor.        IT  Prop.  183. 

**  Prop.  184.  tt  Props.  188,  Dem.  180.  tt  Flrop.  166,  Cor. 
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The  stem  of  a  ship  is  supposed  to  be  an  arc  of  a  circle :  the  relative 
heig:ht  of  its  centre  is  thcu  the  condition  from  which  is  deduced  tlic  power 
which  tlic  shock  of  the  wave  has  to  elevate  tlic  bow.  For  tlio  radius  of 
such  circle,  meeting  at  the  bow  of  the  ship  a  horizontal  line,  at  the  same 
height  that  the  wave  strikes  it,  and  forming  there  an  angle ;  the  motion  of 
the  wave  is  to  that  which  it  impresses  on  the  bow  of  the  ship  to  raise  it, 
aa  radius  is  to  the  sine  of  such  angle.  But  the  ratio  of  radius  to  this  sine 
is  great  in  proportioii  as  the  centre  of  the  circle  is  near  to  the  water-line.* 
Therefore,  *'  the  more  the  centre  of  the  figure  which  forms  the  bow  of 
the  ship  is  devatod,  the  moire  fince  the  wave  haa  to  raise  it,  and,  oonse- 
tpeaOj,  the  less  it  enters  into  the  wave,  the  less  it  plunges  in  fidling^  the 
less  she  pitche8.t 

The  same  consequence  is  enunciated  in  respect  of  placing  the  centre  of 
gravitj  longitudinally  in  huilding  a  ship,  as  by  her  stowage :  that  the  bow 
of  ft  ship  being  farther  from  the  centre  of  gravity,  she  will  rise  with  less 

acceleration,  and  plunge  and  pitch  less.  X 

The  sliock  of  the  wave,  acting  as  well  in  diminishing  the  velocity,  as  in 
producing  the  motion  of  pitching,  we  have  this  force  resolved  into  its  two 
parts.  We  have  seen  the  ratio  of  this  force  in  raising  the  ])ow ;  the  other 
ratio  is  as  radius  to  the  sine  of  the  angle  of  incidence  of  tlie  wave  against  the 
ship ;  and  it  is  this  which  diminishes  the  velocity.^  This  ratio  is  greater, 
as  the  centre  of  the  circle  of  which  the  stem  is  a  segment,  is  high ;  hence, 
"  the  wave  which  strikes  the  ship  retards  her  less  when  the  figure  of  her 
bow  has  a  more  elevated  centre."  || 

The  rolling  of  ships  is  noticed  most  snperfidaUy.  The  conditicms  of 
ToDing  are,  fin  the  most  part,  identified  with  the  relative  positions  of  the 
centres  of  gravity  of  the  ship  and  of  her  displacement.  "All  the  rest 
remaining  equal,  the  rolling  is  heavier  when  the  centre  of  gravity  of  the 
displacement  is  lower  ^— the  same  if  the  ship  is  heavier,  all  the  rest 
remaining  equal,  tiie  rolling  is  harder.  The  rolling  is  less  hard  when  the 
point  about  which  the  ship  rolls  is  higher,  aU  the  rest  remaining  the 
same.''  ^ 

We  have  rested  the  longer  on  the  notice  of  this  work,  as  it  is  the  first 
in  which  we  find  any  attempt  at  bringing  the  construction  of  ships  under 
the  ruling  power  of  mathematical  science.  Unable  to  acknowledge  an 
accuracy  in  many  propositions  in  wliich  the  author  professes  to  demonstrate 
some  of  the  most  important  principles  in  the  construction  of  ships,  it  cannot, 


*  Prop.  189.  t  Prop.  189,  Cor.  I  Prop.  190,  and  Oor. 

§Pkop.l9S.  l|/Kd,Oor.  Y  Fropi.  S06-7-a 
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nevertheless,  be  uninteresting  to  see  h(3w  far  he  applies  the  principles  and 
reasonings  of  geometry.  The  work  siipj)lie>  a  proof  of  the  extent  to  which 
science  could  be  applied  at  that  time,  in  constructing  a  theory  of  naval 
architecture.  No  disappointment  is  fi  ltut  witnessing  the  small  measure  of 
success  that  rewarded  the  cirort.  Apart  from  the  deficiencies  of  the  theory, 
and  the  erroneous  propositions  which  it  includes,  it  may,  perhaps,  be  fairly 
supposed  that  it  appeared  before  the  time  when  practical  ship-builders  were 
at  all  prepared  to  countenance  such  a  work,  by  adopting  purely  mathematical 
principles  as  the  basis  of  their  designs.  Nor  is  this  all:  the  men  who 
nUed  the  interests  of  the  French  marine,  seem  not  to  have  fiiToured  science ; 
for,  whilst  the  oonncil  which  sat  at  Puis,  in  1681,  may  have  had  no  abler 
work  to  ground  their  discussions  and  determine  the  future  plan  of  con- 
structions on,  than  that  of  the  Sieur  Dassi^,  we  see  that  the  government  of 
France  continued  to  build  ships  on  the  plan  determined  by  that  oonncil, 
for  half  a  century  after  Paul  Hostc's  theory  was  publislied. 

A  period  of  practical  enterprize  in  navigation  had  long  ago  set  in,  and 
the  plan  of  European  warfare  m  as  increasingly  making  the  results  of  nationjJ 
conflict  (le]KMulent  on  the  respective  naval  powers.  These  two  facts  com- 
bined to  forbid  a  return  to  indifference  on  whatever  related  to  this  power  in 
Europe :  but  whilst  motives  to  the  cultivation  of  naval  architecture  were 
presented  on  every  side,  there  appears  to  have  been  a  general  misapprehen- 
sion of  the  means  by  which  improvement  should  be  carried  on.  Paul 
Hoste's  treatise  was  dedicated  to  the  king ;  but  it  appears  to  have  failed  of 
producing  any  effect  in  modifying  the  construction  of  ships.  This  fidlure 
con  hardly  be  attributed  to  the  unsoundness  of  his  views  on  some  of  the 
most  important  conditions  of  the  art ;  for  it  would  be  a  very  free  supposition, 
that  whilst  science  was  but  just  b^fimmiff  to  be  applied  to  the  subject,  it 
could  detect  the  follades  into  which  he  had  fidlen. 

Naval  construcdon,  and  the  theory  of  navigation,  oontmned,  however,  to 
engage  some  attention  ;  the  mathematicians  of  the  Continent  giving  their 
thonghts  thereon,  in  the  course  of  a  lengthened  controversy  that  wiis  carried 
on  in  their  literary  journals  and  otherwise. 

This  controversy  a])pears  to  liave  arisen,  indirectly,  out  of  a  previous  work 
written  by  Paul  Hostc,  and  published  in  16^2.  Some  of  the  views  enunci- 
ated in  that  work  differed  from  those  laid  down  in  his  work  on  the  construc- 
tion of  ships  J  perhaps  they  were  sounder,  as  between  the  periods  of  writing 
the  two,  he  changed  his  opinion  on  the  resistances  of  fluids.  Our  author, 
as  well  as  the  chevalier  Benaud,  drew  the  principles  embodied  in  hia  first 
work  from  fother  Pardies,  who  had  written  a  disoonise  on  moving  forces, 
and  on  the  motions  of  ships;  but  who  has  not  the  reputation  of  rigid 
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accuracy  in  his  reasonings.  Although  P.  Hoste  was  deeply  interested, 
yet  he  took  no  part  in  this  controversy,  leaving  it  to  the  hands  of  some 
of  the  most  celebnited  niatheniiiticians  of  the  continent.  It  was  begun  by 
M.  Huy^ens,  and,  extending  over  a  period  of  nearly  half  a  century,  it  was 
concluded  by  M.  Bernoulli^  in  the  publication  of  an  essay  on  a  new  theory 
of  seamanship.  The  resistance  of  fluids  was  investi^ted  and  diacusaed; 
but  with  too  much  dependence  on  abstract  principles^  apart  from  accurate 
experiment.  A  great  difference  of  opinions,  therefore,  appeared ;  and  the 
experience  of  later  times,  both  in  Fiance  and  in  England^  has  proved  that 
neither  party  was  right;  for,  although  no  efforts  have  yet  succeeded  in 
establishing  a  definite  ratio  of  lesiitance  with  the  velocity  of  the  body 
posring  through  the  fluid,  yet  it  has  been  clearly  shown  that  the  resistance 
is  neither  proportional  to  the  suuplc  velocity,  and  to  the  sine  of  the  angle 
of  incidence,  according  to  P.  Hoste,  nor  to  the  squares  of  those  quantitiea, 
according  to  other  mathematicians. 

All  that  was  written  in  this  controversy  was  too  incomplete,  and  came 
out  in  too  desultory  a  manner  to  be  of  much  benefit  in  naval  architecture. 
Knowlcdire  on  this  subject  was  disjointed,  being  found  rather  in  fragments 
than  in  a-ssociation.  Thus,  apart  from  the  established  conditions  which,  by 
authority,  nded  the  construction  of  ships,  there  was  scarcely  anything  to 
guide  besides  the  results  of  experience.  Nothing  was  done  effectually  to 
point  out  to  ship-builders  the  necessary  relations  of  collateral  fi&cts ;  and  in 
this  state  of  things,  the  simple  observance  of  these  facts  was  of  but  little 
use.  Eventheimperfectkuowle^ethat  was  possessed  on  this  subject  had 
too  limited  a  circulation  amongst  those  who  practised  the  art.  Braddcal 
constructors  grew  jealous  of  theorists ;  and  truth  was  rather  suppressed 
than  dedaied  by  those  with  whom  it  was  lodged.  The  principal  dimensions 
of  ships  were  stated ;  but  the  necessary  details  of  forming  the  body  were 
given  only  in  a  manuscript  Ijook,  written  by  M.  de  Pulmi,  which,  however, 
was  copied,  and  had  some  limited  circulation  in  that  state.  To  a  great 
extent  their  personal  knowledge  might  be  included  witliin  limits  that  it  was 
not  creditable  to  tell ;  and  that  circumstance  might  be  a  motive  why  they 
were  so  little  communicative.  On  the  testimony  of  M.  Bouguer,  we  know 
that  the  knowledge  of  merely  practical  ship-builders  was  grossly  defective, 
lie  says,  "  It  always  happens  that  they  tliiuk  differently  from  each  other; 
and  yet  each  alleges,  with  equal  coufidenee  in  his  favour,  his  o\m  practice, 
or  a  tedious  list  of  ships  which  he  has  already  constructed.  As  it  is  impos- 
sible to  reconcile  them,  because  they  have  no  means  of  doing  it, — ^neither 
common  principle  of  agreement  from  which  they  can  set  out,  nor  rule,  nor 
even  index  to  discern  the  truth  by,  or  to  bring  them  acquainted  with  it. 
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they  are  reduced  to  a  continual  repetition  of  the  same  assertions  in  the  place 

of  proofs."  * 

This  state  of  naval  architecture  showed  the  necessity  of  treating  the  sub- 
ject in  a  fuller  and  more  intelligent  manner  than  any  author  had  yet  done. 
The  extreme  complexity  of  the  subject,  and  the  importance  of  avoiding  the 
intricacy  of  symbolical  reasoning,  were  folly  perceived  by  the  author  of  the 
elaborate  treatise  just  quoted.  His  work  has,  therefore,  but  little  of  algebraic 
formulas ;  the  investigation  of  principles  being  conducted  more  by  the  aid  of 
geometiythan  by  mixed  mathematics.  At  the  sametime,he  distinctlyacknow- 
ledges  the  insufficiency  of  abstract  reasoning  to  reach  the  end  he  had  in  view, 
whilst  he  had  proof  enough  of  the  inadequacy  of  knowledge  derived  simply 
from  practical  sources.  "  Experience  would  be  the  best  means  of  per- 
fecting naval  ardiitecturc,  if  the  thing  were  possible;  but  it  is  plain  enough 
that  practice  is  insufficient  in  many  cjises.  It  is  certain,  that  if  tliis  alone 
is  capable  of  rendering  some  parts  perfect,  it  has  need,  in  an  infinity  of 
others,  to  be  aided  by  the  light  of  theory."  t 

With  so  distinct  and  full  a  perception  of  the  value  of  practical  knowledge, 
in  connection  with  wliat  theoiy  might  enunciate,  he  describes  the  different 
sorts  of  ships  to  which  it  was  necessary  to  give  attention,  and  enters  into  a 
detail  of  the  parts  composing  them.  It  is  not  necessary  to  follow  these  de- 
tails, either  of  the  parts  of  ships,  or  of  the  way  in  which  the  relative  strength 
of  any  part  was  shown  to  be  sufficient  or  otherwise;  nor  is  it  within  the 
compass  of  this  brief  notice  to  say  anything  of  the  several  practical  methods 
of  forming  the  midship  and  some  other  sections,  any  more  than  of  the 
corves  determining  the  ontHne  of  the  body.  It  was,  however,  in  giving  to 
the  body  such  a  figure  as  would  best  suit  the  conditions  of  a  ship  that  the 
great  difficulty  was  felt.  He  says,  "  But  if  the  ordinary  maxims  must  be 
found  imperfect,  it  is  principally  in  the  figure  itself  which  is  given  to  the 
body  of  ships ;  for  it  was  impossible  to  discover,  by  practice  alone,  and  by 
trials,  how  often  soever  repeated,  the  particulars  of  an  entire  curved  surface, 
which  is  an  assemblage  of  an  infinity  of  cun  ed  lines  and  of  points.  It  must 
not,  then,  he  doubted  that  it  is  here  where  construction  needs  to  be  reformed. 
It  may  happen,  in  particular  conditions,  that  we  cannot  rigorously  follow 
the  precepts  of  theory ;  but  it  is  at  least  always  advantageous  to  know  them, 
in  order  to  have  in  view  the  point  of  perfection,  at  the  same  time  that  we 
cannot  reach  it,  and  ace  obliged  to  stop  short  of  it.''  % 

The  ooniideration  of  the  character  of  the  curved  larfoce  forming  the 


Trait6  du  ^^avire,  Preface,  p.  xviii.  t  /^iV/.,  Liv.  L  Sec.  L  CHisp.  z. 

t  Ihid^  Liv.  i,  Sec.  i.,  Chap.  x. 
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bow  of  a  ship,  should  necessarily  include  some  iuquin'  into  that  form 
which  offers  the  least  resistance  to  direct  motion.  This  subject  is  tlicrc- 
fore  discussed ;  *  and  the  properties  of  the  conoidal  curve  are  treated 
of  at  some  length,  with  the  different  forms  of  bases,  %vhich  affect  more  or 
less  the  value  of  the  curve  in  receiyin^  the  impulse  of  the  water  with  the 
less  direct  resistance.  The  difference  of  form  suited  beet  to  oblique  sailing;, 
is  also  stated  in  connection  with  the  other. 

But,  at  it  does  not  follow  that  tBe  cnrve  of  least  resistance  is  that  best 
suited  to  ftilfil  the  conditions  of  a  ship's  bow,  the  adnuatages  of  different 
fimns  are  brought  under  review  and  investigation.  And,  as  the  fenn  which 
would  realiie  the  greatest  speed  in  running,  would  not  be  the  best  for 
sailing  by  the  wuid,  the  relative  diaracters  of  different  forms,  in  respect  of 
the  resistance  tbejr  would  oppose  to  the  vertical  sa  well  as  to  the  horisontal 
pressure  of  the  water,  are  considered. 

It  is  not  intended  to  notice  generally  the  considerations  which  tliis  com- 
plicated subject  includes  :  a  few  must  be  alluded  to.  After  some  observa- 
tions on  the  inertia  of  the  whole  mass  of  a  ship  in  the  water,  the  following 
statements  are  made  :  Another  object  must  be  attended  to^  if  ships  were 
intended  to  sail  only  before  the  wind.  It  would  be  necessary  to  make  the 
relative  vertical  pressure  of  the  water  on  the  bow  as  great  as  possible  in 
relation  to  the  pressure  which  is  borne  in  the  line  of  the  ails.  The  bow 
being  then  pushed  upwards  with  the  greatest  force,  or  what  amounts  to 
the  same,  the  direction  of  the  impulse  of  the  water  making  a  great  angle 
with  the  horiion,  the poiuU  «eli^  would  be  more  elevated;  the  ship  would 
be  able  to  carry  more  sail,  and  hi^ier  masts  in  a  direct  course,  which  would 
infiJlibly  make  the  speed  greater,  since  the  resistance  of  the  water  at  the 
same  time  would  be  as  small  as  possible,  regard  bang  had  to  the  great 
impulse  of  the  wind.  But  it  appears  move  certain  to  regulate  the  dunen- 
sknis  of  tiie  sails  by  what  is  required  in  oblique  courses,  in  which  too 
mndi  height  of  masts  would  expose  them  to  greater  dangers.  In  effect, 
if  greater  dimensions  are  given  to  the  masts,  in  order  to  have  their  advan- 
tage in  a  direct  course,  the  ship  would  be  liable  to  be  lost  whenever  it 
should  be  necessarj'  to  pass  suddenly  to  a  very  oblique  course,  before  time 
should  be  had  to  take  in  the  sails.  Further,  it  must  be  remarked,  that 
the  property  which  the  bow  would  have  of  being  pushed  upwards  vertically 
with  greater  force,  would  prejudice  that  which  it  ought  to  have,  of  being 
eiposed  but  little  to  the  impulse  in  the  direction  of  its  mds.  These  two 
advantages,  veiy  for  from  being  united,  are  on  the  contrary  really  inoom* 

# 

*  JHi^  liv.  iii..  See.  v.,  Ghsp.  iv. 
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patible,  in  almost  all  figures,  if  >vc  except  some, — as  the  bow,  which  i^ 
terminated  by  a  single  rectungulur  plane,  inclining  ftirwiiids. 

"  Thus,  we  ought  to  propose  to  ourselves,  in  the  present  discussion,  to 
diminish  the  resistance  whicli  the  bow  experiences  in  dividing  the  water, 
only  to  the  extent  that  it  can  be  done  ^vithout  too  much  injuring  the  mag- 
nitude of  the  masts ;  the  ship  will  then  sail  faster  with  a  fair  wind ;  and 
this  advantage  will  be  possessed  without  nmning  a  risk.  We  ought  not  to 
lender  the  resistance  an  absolute  minimum,  as  heretofore^  but  to  render  it 
the  least  that  we  can,  regard  being  had  to  the  moment  of  the  weight  of 
the  ship  in  relation  to  the  m^taoentre ;  because  the  quantity  of  sails  that 
the  ship  can  cany  depends  on  the  greatness  of  this  moment."  * 

Whilat  the  conoidal  curve  forms  the  most  advantageous  limit  for  a  ship's 
bow,  our  author  says,  "  In  proportion  as  we  suppose  that  the  total  moment 
of  the  weight  of  the  ship  diminishes,  we  must  make  the  bow  foil,  forsaking, 
consequently,  the  figiu-e  of  least  resistance ;  and  the  other  limit,  that  of  the 
gi*eatcst  fulness,  is  found  wlicn  we  take  away  fill  the  after  body,  or  when 
the  moment  of  the  weight  of  the  ship  is  reduced  to  be  the  moment  of  only 
the  weight  of  the  fore  body.  l?ut  in  this  last  case,  the  same  as  in  all  tlie 
others  which  arc  intermediate,  the  most  advantageous  figui'e  then  becomes 
more  and  more  conformable  to  that  of  the  least  resistance,  according  as  it 
approaches  from  its  extremity  to  its  summit ;  and  that  because  the  mimicnt 
of  the  remaining  part  diminishing  always  in  relation  to  the  total  moi  cut, 
it  is  more  right  to  consider  this  last  moment  as  infinite. 

"  Further,  this  relation  which  there  is  between  the  two  figures  of  the 
bow  qfthe  Uari  resittanee  and  of  the  bow  qfthe  ffteaiett  veloeU^t  these  two 
figures  become  absolutely  the  same,  whenever  the  horisontal  section  of  the 
body  at  the  'frater-line  ia  given,  or  is  regarded  as  invariable.  We  are 
obliged  to  suppose  here  that  the  centre  of  gravity  of  the  ship  is  precisely  in 
the  same  point  as  the  centre  of  gravity  of  her  displacement ;  since  we  do 
not  know  of  what  substance  the  lading  or  ballast  must  be  formed.  Besides, 
it  is  sufficient  that  the  wciglit  be  distributed  in  a  similar  manner  in  the 
different  figures  that  are  actiially  conijiared,  tluit  this  supposition  may 
never  lead  to  error.  But  as  soon  as  the  liorizontal  section  of  the  body,  at 
the  water-line,  is  invariable,  without  the  various  figures  of  the  b(jvv  making 
any  difference  in  it,  the  power  of  the  sliip  to  carry  sail  is  constant,  it 
is  equal  or  proportional  to  the  product  of  the  weight  p  by  the  quantity 
gy»'»f/x  vhich  the  centre  of  gravity  is  below  the  m^tacentre ;  and  this 
product  or  this  moment  is  equal  to  i/f^da*   Thus  the  alteration  which 


*  TrsitC  da  Navire^  Idv.  lii ,  See.  v.,  Ohsp.  v. 
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vonld  be  nide  to  the  fignre  of  the  leait  leditenee,  would  he  not  only 
mdew,  it  wonld  be  without  any  reason."  * 

Aldioogb  M.  Bouguer  conducted  his  investigations  and  reasoning  wit)i 
rcferen<»  to  the  height  of  tlie  metaceutre  above  tlie  centre  of  gravity  of  a 
■hip,  yet  it  does  not  seem  that  he  was  satisfied  of  the  sufficiency  of  that 
method  of  estimating  its  stabihty.  His  writings  indicate  that  the  true 
principles  of  masting  ships  were  not  understood  at  that  time.  He  complained 
of  the  too  great  height  of  themaiU ;  and  considered  it  necessary  to  ttote  so 
ample  a  truth  as  thia : —  "A  very  small  sail,  but  placed  at  a  very  great 
hqght,  does  more  m  esnsing  the  ship  to  incline  than  in  giving  to  her  an 
onward  motum;  becanaei,  beiiig  allied  to  the  long  arm  of  a  lever,  it  haa  a 
gieater  moment  m  idation  to  the  oentre  of  gravity  of  the  ship  j  whOat  a 
gnater  aail,  but  placed  lower,  does  less  to  prodooe  indimUioii;  and  that 
does  not  hinder  its  pvodoeing  all  ita  effisct  aa  to  the  vdoeiiy  of  the  way, 
whidi  it  Moderatea.'' 

"  The  ovdinaiy  ndes/'  he  says,  "transgress,  not  only  in  giving  too  groat 
on  elevation  to  the  masts ;  they  have,  besides,  an  inward  and  secret  fiiult, 
in  that  they  do  not  give  the  law  which  the  dimensions  of  the  sails  in  different 
ships  should  follow.'' 

"  The  common  rules  being  found  defective,  we  are  not  able,  and  very 
much  is  needed,  to  substitute  for  them  others  as  simple ;  but,  nevertheless, 
if  we  once  have  a  ship  whose  masts  are  well  disposed,  we  could  make  use  of 
her  to  regulate  the  masts  of  others  which  would  be  similar.  The  relative 
powers  which  ships  have  to  carry  sail,  are  as  the  fourth  powers  of  their 
simple  dimensions;  and  the  relative  powers  which  the  masts  have  to  over- 
torn  the  ah^  are  aa  the  breadths  of  the  sails  multiplied  by  the  square  of 
their  height,  oinoe  this  height  increases  the  extent  of  the  sails,  and  at  the 
ssme  time  makes  their  oentre  of  effort  higher.  On  the  other  hand^  we  can 
hardly  dispenae  with  legnlating  the  breadths  of  the  sails  by  the  breadth  oi 
tiie  sh^ :  we  can  make  these  breadths  greater  or  less;  but  they  on^t 
slways  to  depend  on  the  other.  Thus,  while  the  relative  fbroe  of  the  ship 
to  carry  sail  is  as  the  fourth  power  of  her  breadth,  the  relative  force  of  the 
ssil  to  produce  inclination,  is  as  the  product  of  this  same  breadth  by  the 
square  of  the  height  of  the  mast.  But  if  these  two  forces  are  in  equilibrium, 
there  will  be  an  equality  between  the  two  quantities  which  express  them  ;  and 
this  equality  will  still  remain  if  we  divide  the  two  quantities  equally  by  the 
breadth.  Now  it  follows  firom  this,  that  for  similar  ships  to  have  their 
laa^  equally  perfect,  the  squares  of  the  heights  of  the  masts  must  be  as 
Uieeabes  of  the  breadths  of  these  ships,  or  the  cubes  of  their  lengths." 

•"TksitfdttNsvirs^*'  Liv.  iii,  Ssa  v.,  Chap.  v. 

b 


Digitized  by  Google 


INT&ODUCTIO.V. 


The  practical  roles  for  detennimng  the  mastinii^  of  sldps  are:  let.  Im 
iimUar  the  9quare»  qf  the  height  ef  the  mattt  ought  to  be  at  the  eubee 
of  the  emple  ^Rmentknt  qf  ehipe.  2nd«  Theheightsofthenutttecmghttobe 
proportioiuU  to  the  breadths  of  .ships  whose  lenfftht  are  the  eame.   8rd.  /• 

ships  of  the  eame  bulk,  but  of  different  lengths,  the  lieights  of  the  masts  ought 
to  be  as  the  square  roots  of  tlte  U-ntjihs.  kh.  In  ships  of  different  lengt/is, 
and  different  bulk,  the  iieights  of  the  masts  ought  to  be  in  the  ratio  composed 
of  the  breadths  of  the  ships,  and  of  the  st/inire  roots  of  their  lengt/ts,  or  they 
should  be  as  the  products  of  the  breadtlis  by  tlui  square  roots  of  the  lengilts."  * 
The  livdrostatic  priDciple  of  flotation  is  stated  in  the  following  conciae 
and  definite  manner . — "  A  body  which  floats  on  a  liquid  is  pressed  upwards 
witb  a  force  equal  to  the  weight  of  the  water  or  of  the  liquid  whose  place 
it  occnpiea/'  t  And  the  prmcipleB  of  iloating  and  of  immersion  are  inm* 
tigated  in  a  oonne  of  reasoning  on  the  basis  of  geometrical  fiicts.  This 
leads  to  a  practical  method  of  ascertaining  the  actual  weic^t  of  a  ship  hy 
knowing  the  bulk  of  the  immersed  part.  Three  methods  of  measnring  the 
soHd  content  of  the  immersed  part  are  given :  the  first  was  based  on  the 
oonsidention  of  its  being  an  ellipsoid  i  the  second  method  was  hy  dividing 
it  into  a  great  number  of  transverse  rectangular  prisms ;  the  third  required 
simply  the  division  of  it  by  sections. 

Ill  connection  with  directions  how  to  find  the  position  of  the  centre  of 
gravity  of  immersion,  the  author  investigates  the  subject  of  stability,  and 
the  greatest  height  at  wliich  the  centre  of  gravity  of  the  ship  may  be  placed 
consistently  with  her  safety.  But  the  stability  of  ships  is  estimated  by 
determining  the  height  at  wliich  the  metaccntre  is  placed  above  the  centre 
of  gravity  of  the  ship.  The  point  at  which  the  m^tacentre  is  situated^  is 
iUvestigated  at  some  length,  and  the  way  to  determine  this  point  is  enun* 
cinted.  The  principles  of  relative  stability  are  stated  thus: — In  ships* 
which  differ  only  in  their  lengths,  the  stabilities  are  in  the  same  ratio  as 
these  lengths.  When  ships  are  of  the  same  lengthy  theur  stabiHties  are  as 
the  cubes  of  their  breadths."  % 

Aktn  to  the  last  subject  is  that  of  the  motions  of  rolling  and  pitching. 
The  character  of  these  is  investigated  on  the  supposition  that  thejr  are 
similar  to  the  oscillations  of  a  synchronous  pendulum.  The  whole  argu- 
ment being  based  on  an  hypothesis  which  science  does  not  now  acknowledge, 
there  is  no  need  to  follow  it  in  its  details. 

It  would  be  an  unreasonable  expectation  that  we  should  look  for  a 
perfect  development  of  principles  in  the  treatise  of  M.  Bouguer.  Esperi- 

•  «Trsit6  dtt  Kavin/'  Liv.  i.,  Sec.  ii.,  Chap.  vi.        t  U  d,  Liv.  ii,  Sec  L,  Chap.  L 
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flBOe^  e?eii,  had  i^one  but  a  little  way,  looking  only  at  that  wliich  is  useful, 
in  induction ;  and  science  itself  was  hardly  ideiititicd  with  naval  archi- 
tecture with  enough  of  cert<ainty  in  fundamental  principles,  to  construct  any 
part  of  theory  on  a  sure  basis.  Tlic  lapse  of  a  century,  of  which  the  greater 
part  has  been  alive  to  the  importance  of  this  subject,  leaves  much  in  duubt, 
and  mixed  witli  material  error  in  almost  all, — still  needing  investigation 
based  upon  well  established  facts,  as  obviously  as  this  was  needed  when 
If.  Bouguer  wrote.  The  value  of  his  book  cannot  be  estmmted  fairly 
without  looking  at  the  condition  of  knowledge  when  it  appeared, — ^without 
peiceiviog  the  ymaty  of  admowlMlged  princiiklM  and  of  detaala  which  ship> 
baildefB  might  then  depend  on  at  guides;  hot,  viewed  in  the  ciiennutanoes 
of  thetime^  the  work  is  soeh,  however  it  may  have  been  estimated,  as  justly 
to  mark  a  distinct  point  in  the  history  of  the  theory  of  naval  architeetnre. 

Intiie  year  1756,  the  priieof  the  SoaSMBoifale  det  ^Sdenoef  was  awarded 
to  M.  Chanebot,  a  very  learned  and  skilfol  naval  oonstmctor,  for  a  Mimoire 
on  the  manner  of  diminishing  as  much  as  possible  the  rolling  and  pitching  * 
of  a  ship  without  her  sensibly  losing,  by  this  diminution,  any  of  the  good 
qualities  which  her  construction  ought  to  give  her. 

The  Society  was  not  satisfied  with  the  extent  and  results  of  the  investiga- 
tion ;  and  therefore  oflFered  a  further  prize  on  the  same  subject  for  1757. 
The  importance  of  the  subject  demanded  more  detailed  investigation,  and 
more  exactness,  than  had  yet  been  given  to  it.  M.  Daniel  Bernoulli,  who 
haul,  as  he  tells  us,  for  years  made  it  a  branch  of  his  inquiries,  engaged  in 
tlie  preparation  of  a  m^moiie,  based  on  the  principles  of  hydrostatics  and 
mecihanini.  He  seems,  however,  not  to  have  perceived  that  the  motions  of 
railing  and  pitching  required  to  he  investigated  as  an  independent  snlgect ; 
fat  he  introduced  the  immediate  inquiry,  by  an  examination  into  the  prin- 
'ei^ea  of  statical  stability  in  ships,  deeming  that  the  motions  of  rolling  and 
pitdung  depended  chiefly  on  this  property.  We  will  first  give  a  general 
aketeh  of  his  reasoning  on  the  stability  of  ships ;  and  as  this  eminent  author 
has  gone  further  in  his  investigations  than  any  one  had  gone  before,  it  will 
appear  how  far  this  part  of  science  was  now  developed. 

He  begins  the  subject  by  saying, — "  Every  body  floating  in  smooth 
water  will  take  a  certain  determinate  position ;  it  is  only  spherical  bodies 
whose  centre  of  gravity  is  placed  at  the  centre  of  the  bodies,  wliich  are 
absolutely  indifl'erent  to  all  position.  The  least  force  may  make  these 
bodies  quit  their  first  position,  and  they  do  not  recover  it,  although  the 
fiiroe  may  cease  to  act.  In  cylindrical  or  spheroidal  bodies,  whose  centre 
of  gravity  must  be  placed  in  the  axis,  there  would  be  only  this  one  axis, 
which  would  alwi^  take  a  certain  determinate  position ;  but  nothing  would 
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detenniiie  their  pontbn  about  their  axis.  AU  other  floatiiig  bodies  take  a 
certain  poaitioii  determined  in  every  way.  It  ia  true  that  the  leait  ibree 
makes  them  quit  this  position ;  but,  the  force  oeasing  to  act,  the  bodies 
always  return  to  their  position  of  equilibrium.    It  is  this  effort  to  return 

to  its  position  of  equilibrium  which  constitutes  the  stability  of  floatiug 
bodies,  and  which  may  be  compared  with  that  of  a  rounded  body  laid  upon 
a  horizontal  plain,  in  a  state  of  equilibrium  in  proportion  as  the  centre  of 
gravity  is  below  the  centre  of  tlie  curve  which  is  in  contact  with  the  plain." 

Assuming,  then,  as  known  data,  the  poiuts  in  which  the  centre  of  gravity 
of  the  whole  body  or  system  of  the  ship,  and  the  centre  of  gravity  of  the 
immersed  part  are  situated,  he  states  the  obvious  fact,  that  the  two  centres 
of  gravity  must  be  in  the  same  vertical  line  whilst  the  ship  floats  in  equi- 
libiinm.  "  But  svqppose  the  body  held  in  another  position,  by  £broes  purely 
horiionts],  we  must  then  draw  perpendieulsrs  through  the  two  said  centres 
of  gravity,  and  the  distance  between  these  perpendiculaia  will  denote  the 
lever  at  the  extremity  of  which  the  weight  of  the  body  aetsy  and  endeavonrs 
to  restore  the  body  to  its  natural  position.  If,  then,  we  call  the  weight  of 
the  body  P,  and  the  dirtance  between  the  two  said  perpendiculars  r,  the 
product  Pr  wiU  show  the  momentum  of  the  force  which  tends  to  restore 
tiie  floatmg  body  to  its  natural  position,  and  which  will  produce  its  effect 
as  soon  as  the  foreign  horizontal  force  ceases  to  act.  Thus  our  question  is 
found  to  be  reduced  to  that  of  determining  the  quantity  r  for  each  position 
of  the  ))ody,  whose  immersed  volume  is  supposed  to  be  constantly  the  same. 
I  shall,  however,  remark  here,  that  this  supposition  is  no  longer  true  so 
soon  as  the  body  is  left  to  itself,  as  it  begins  to  roU,  and  as  this  body  will 
draw  alternately  more  and  less  water.''  * 
If  any  common  transverse  section  of  a  ship  (fig.  1 ) ,  cc^ually  thick,  be  taken, 
^  I  ^  whose  line  of  flotation  in  a  state  of 

equilibrium  is  a  e,  this  line  is  neoesssrily 
horiaontal;  then,  under  any  lateral  in- 
clinatiom  of  the  ship,  that  line  a  e  will 
form  with  the  inclined  water-line  b  d, 
a  certain  angle  of  indination,  with  which 
bedh  the  immersed  volume  of  the  ship ; 
the  position  of  the  ship  being  thus 
obUque,  suppose  her  to  be  further  in- 
clined at  an  evanescent  angle  at  whicli 

*  "  Principes  hydrOitatSqpiflS  «k  nutailiques,  ou  M6rooire  but  la  mani^re  de|diininuer  le 
roulb  et  le  tangage  d'lm  navire,  sans  qn'il  perde  sensiblement  par  oetie  diminution, 
am  unt^-  duB  buuiic«,(£ualit4«  que  sa  cuustruction  duit  lui  dunoer.  Par  Paoiol  Bernoulli  :** 
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tile  water-line  becomes  m  n,  cutting  the  line  b  d  in  tbe  point  a?,  and 
forniiuj^  an  anj^le  whicli  may  be  represented  by  <r,  and  measured  by 
"an  arc  of  a  circle  whose  radius  is  unity.  The  question  is  to  find  an 
equation  between  the  differential  d  <r  and  the  increment  of  the  corre- 
sponding force."  As  the  immersed  volume  is  a  constant  quantity,  the 
elementary  trian^lar  volume  that  emerges  by  the  inclination  is  equal  to 
that  which  thereby  becomes  immersed ;  and  at  evanescent  angles  the  in* 
cUned  water-line  cots  the  natural  water-Une  in  a  point  at  which  it  divides 
it  into  two  equal  parti:  that  is,  ba=dx;  and  "  the  email  angle  b xm,  or 
dsn,  is  that  whidi  is  eifitwed  hy  dv.  Let  the  centre  of  gravity  of  the 
•ection  a ee  be  at  the  point  »,  the  centres  of  gravity  of  the  immersed 
bomogeneona  part  finr  the  water-lines  itf  and  mil  at  thepoints/and^.  If, 
after  that,  we  draw  from  the  points  «  and  /the  lines  tr  and/o  perpen- 
^ficolar  to  the  water-litte  bd,  the  intermediate  line  ro  will  be  the  length  of 
the  lever  upon  which  the  weight  of  the  section  endeavonrs  to  restore  this 
secfeioii  to  its  natond  poation  in  relation  to  the  water-line  bd;  and  if,  in 
the  same  way,  we  draw  from  the  points  b  and  ff,  the  lines  9t  and  ffy,  per- 
pendicular to  the  water-line  m  n,  the  intermediate  line  /  y  will,  in  the  same 
way,  be  the  lever 'relatively  to  the  water-line  mn;  thus  the  difference 
between  iy  and  ro  will  show  the  increment  of  the  lever,  whilst  the  weight 
applied  to  these  levers  remains  constantly  the  same.  The  question  then  is, 
to  determine  the  differential  t  y — r  o."  The  investigation  is  pursued  at  con- 
siderable length ;  but,  having  indicated  the  principle,  we  do  not  deem  this 
the  right  place  to  foUow  the  line  of  reasoning  in  its  development. 

The  £irm  of  vessel  to  which  the  preceding  observations  apply,  is  such, 
that  at  large  angles  of  inclination  the  inclined  water-line  would  cut  the 
natural  water-line  at  some  distance  from  the  middle  point.  But  such  foim 
not  being  the  best  suited  to  stabili4y,and  to  the  other  good  qualities  which 
were  eqpedally  the  olgect  of  inquiry  in  that  Mimoire,  taolcheae  case  was 
^  Ffg,  *2.  f  considerBd,  in  which  the  sides  of  the  vessel 

-isr  were  vertical  (fig.  2) :  it  had  been  prevkrasly 
'r  shown  that  the  form  of  the  transverse  sec* 
tion,  below  the  points  which  may  rise  to  tbe 
surface  of  the  water  by  the  iuchnation  of  the 
ship,  doea  not  affect  the  stabihty.  Considering,  therefore,  a  vessel  whose 
sides  are  vertical,  as  A  B  and  D  C,  between  the  points  w  hich  limit  the 
immersion  and  emersion  under  inclination,  as  shown  by  the  line  (/  h, 
M.  Bernoulli  says,  "the  stability  is  here  no  longer  proportional  to  the 
sine  of  the  angle  of  inclination,  as  when  the  sides  are  circular  arcs  of  the* 
same  eirde ;  it  increases  in  a  greater  ratio  than  the  said  sine.  The  mora 
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tliu  body  is  inclined  here,  tlie  more  it  resists  further  inclinatioii ;  the 
additions  of  power  to  produce  continually  a  new  decree  of  inclination, 
increase  here  in  a  much  frreater  ratio  than  in  the  preceding  liypothesis." 
He  says  furtlier,  that  "the  stability  of  all  lloatin*;  bodies  depends  solely 
upon  two  thin;;s :  the  first  is  the  horizontal  section  of  the  body  at  the 
level  of  the  water,  and  the  secoud  is  the  height  of  the  centre  of  gravity  of 
the  body  above  the  centre  of  gravity  of  the  immersed  part,  considered  as 
homogeneous,  >vhich  height  ought  to  be  multiplied  by  the  whole  weight  of 
the  water  displaced/' 

Bemoolli  proceeded  then  to  inyestigate  the  nature  of  the  oeciUatioiis  of 
floating  bodies, — an  extremely  difficult  inbject,  on  which  he  developed  hia 
great  genius  in  the  admirable  and  philosophical  manner  in  which  he 
treated  it.  If  he  fidled  of  solving  its  difficulties,  it  appears  much  more 
just  to  attribute  the  fidlure  to  the  imperfect  state  of  science  at  that  time, 
than  to  any  defect  in  his  own  powers  of  investigation. 

The  lateral  oscillations  of  a  ship  are  regarded  as  being  of  two  classes. 
The  first  arc  those  which  a  ship  makes  in  a  state  of  entire  freedom,  after 
having  been  put  in  motion  by  a  single  impulse  :  these  he  calls  uatural 
osciJlntions.    The  oscillations  of  the  second  class  are  those  wliich  arc  pro- 
duced by  consecutive  isocln onal  impulses,  and  which  are  therefore  them- 
selves isochronal.    This  conclusion  is  arrived  at  thus:  "  In  the  first  place, 
I  hold  as  a  prin(uple  that  in  every  system  of  bodies  which  act  one  upon 
another,  if  these  bodies  make  reciprocal,  regular  and  permanent  movements, 
they  win  always  make  harmonioiis  and  synchronous  oscillations,  which  will 
begin  and  end  at  the  same  instants.''   This  principle  is  applied  to  a  ship 
and  to  the  waves  which  produce  upon  it  successive  impulses  at  regular 
intervals^ — with  the  observation,  that  as  the  ship  can  have  no  influence  190a 
the  oadllationa  of  the  waves,  Uieae  will  prevail  over  the  ship,  and  make  ha 
oscillations  agree  with  those  of  the  agitated  waters,  so  that  the  time  of  eadi 
oscillation  may  be  equal  to  that  of  eadi  moving  impulse.   If  the  principle 
is  correct  (and  Bernoulli  sajrs  "it  is  a  truth  which  I  have  observed  with 
complete  evidence  every  time  I  have  happened  to  examine  similar  reciprocal 
compound  niuvcnicnts  'j,  then  the  conclusion  socnis  iiu.'\  itable.    At  the 
same  time,  he  justly  says,  "  the  rollings  depend  partly  on  the  force  of  each  im- 
pulse, and  partly  ou  the  intcrvid  of  time  between  two  consecutive  impulses. 

In  order  to  illustrate  the  osciHatif)ns  of  ;i  ship,  he  took  up  the  idea  to 
which  the  illustrious  Newton  had  had  recourse  for  measuring  the  time  of 
transfer  and  amplitude  of  waves  } — that  they  will  be  conformable  to  those 
qS  a  simple  pendulum.  The  pendulum  supposed  by  Bernoulli  in  these 
investigationa  was  neariy  thirteen  fset  long,  and  subjected  to  a  force  con- 


Digitized  by  Google 


INTAODUCTION.  XXXI 

intmp  of  its  own  weight,  and  an  external  force  similar  in  its  effects  to  the 
impulsive  force  of  the  wind,  and  causing  it  to  make  one  stroke  in  each 
second  of  time;  and  the  conclusion  to  which  the  investigation  led,  is 
expressed  in  the  subjoined  concise  formula.  For,  he  says,  let  the  greatest 
intensity  of  cxternjd  force  be  equal  to  tlie  weiglit  of  the  poudulum, 
making  an  angle  K ;  and  let  the  time  of  the  natural  oscillation  of  the 
pendolam  be  t ;  and  let  this  pendulum  be  obliged  by  the  external  force,  to 
make  each  vibration  in-^;  then  the  pendulum  will  vibrate  through  the 

He  next  thoiri  how  the  pendnlum  here  xeferred  to  may  be  ^>plied  to 
meaiuie  the  rolUng  of  dupB:  mppoamg  f  to  be  the  maiiiniim  force  wUch 
acts  iipon  a  ahip,  and  that  it  ia  oonatant  thionghont  the  vibration,  and  $ 
the  angle  to  which  the  ah^  would  be  inclined.  The  increase  of  stability  is 
rsoommended  as  the  sorest  way  to  diminish  the  rolling  of  a  ship ;  and  the 
angle  of  inclination  being  expressed  by  we  see  dearly,  he  says,  that  this 
angle,  s,  will  be  the  smaller  as  the  stability  of  the  ship  is  great ;  and  that 
for  small  angles,  one  is  reciprocally  proportional  to  the  other.  Taking  t 
as  the  expression  of  the  intensity  of  the  stability,  we  have  %  s  to  represent 
the  stability  at  the  angle  s ;  and,  therefore,  f  =  x8,  and  s  =J.  Substitutiug 
this  value  in         we  have  ,  ^  . 

— 1'  (n^ — I)  IT 

Let  /  =  the  time  of  the  natiu-al  oscillation  of  the  ship ;  and  f  =  tlie 
time  between  two  impolses;  then  we  have  if  ^—-fii  — — 1 
»  By  snbstitution  agam  we  have    A_  =        _ . 

The  object  of  the  next  part  of  the  inquiry  is  the  variety  of  effects  pro- 
duced as  the  quantities  t  and  f  vary  in  relation  to  each  other.  The  above 
formula  expresses  three  quantities  affecting  a  ship's  oscillations  ; — the  force 
which  agitates  the  ship,  licr  stability,  and  the  relation  there  is  between  tlie 
times  /  and  It  shows  that  as  tt  is  great,  the  extent  of  rolling  will  be 
small.  It  is  true,"  he  says,  "the  time  /  most  frequently  depends  on  the 
stability  ;  since,  if  the  stability  is  greater,  the  natural  oscillations  of  the  ship 
should  be  thereby  accelerated.  It  may  be  said  that,  all  the  rest  being  equal, 
the  time  t  is  almost  reciprocally  proportional  to  the  square  root  of  tlie 
stability ;  but  t  may  be  changed  without  altering  the  stability.  The  foU 
lowing  observations  are  made  on  this  subject.  If  f  is  greater  than  /  it  is 
dear,  that  the  quantity  -^^^I^  ^  becomes  smaller  as  the  intennty  of  the 
stability  is  greater,  since  we  may -suppose  the  quantity  /V  is  almost  con- 
stant :  it  is  indifferent  whether  the  value  of  the  denominator  is  positive  or 
native  for  the  amplitude  of  the  excursion;  the  difference  simply  shows 
whether  the  finrces  f  and  w  act  on  the  same  side  or  on  the  opposite  sides ; 
iat  if  f  is  smalkr  than  /  we  shall,  on  the  coutraiy,  increase  the  rolling  by 
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incmaiig  tlie  italnlity,  became  tSie  dimomiimtor  beoomet  muSkt,  luppottng 
tbe  quantitjr  <*r  to  be  always  oonstant.  It  inll  peadiaps  prodnoe  surprise  to 
bear  that  theie  may  be  caaes  in  which  an  incraaae  in  tbe  liability  causes  an 
increase  in  rolling.  To  that  I  reply,  that  stability  certainly  always  diminishes 
the  incHimtion  caused  by  a  uniform  and  permanent  force ;  but  that  the  ampli* 
tude  of  rolling  caused  by  impulses  of  force  does  not  always  determine  the 
said  inclination.  If  /'  were  infinitely  greater  than  /,  the  extent  of  the 
rollings  M  ould  be  expressed  by  ^,  and  the  rolling  would  be  diminished  in 
proportion  as  the  stability  was  increased.  If,  on  the  contrary,  were 
infinitely  smaller  than  /,  the  same  extent  of  rolling  would  be  expressed  by 
and  the  stability  would  hardly  alter  the  extent  of  tbe  rolling ;  besides, 
the  oscillations  would  in  this  case  be  yery  small  of  themselfes,  beoanse  of 
the  sopposed  snuJlness  of  Suck  is  the  theoiy  of  a  ship's  rolling, 
oonstmcted  by  that  Mninent  pmtbeip**^*^i* ;  nni  hft  eomdnded  that  part 
of  the  subject  by  stating,  that  the  only  case  to  be  Ibared  is  tiiat  ui  which 
the  times  t  and  f  an  almost  equal.  It  does,  bowever,  not  appear  how 
Bernoulli  thought  iJie  principles  he  laid  down  diould  be  applied  in  tiie 
construction  of  ships. 

The  mAnoire  is  concluded  by  an  investigation  of  the  stability  of  a  floating 
body  on  a  surface  of  water,  inclined  at  a  given  angle  to  the  horizon  ;  but 
the  reasoning  pursued  here  is  not  different  from  that  which  he  employed 
on  the  stability  of  a  ship  when  the  surface  of  the  water  is  horizontal. 

Very  soon  after  Don  George  Juan  wrote  his  great  work  in  Spain, 
Leonard  Euler  produced  a  work  on  the  same  subject  in  Petersburgh,  under 
the  title  of  "  Th^orie  CompkUe  de  la  Construction  et  de  la  Manoeuvre  des 
Vaisseaux."  He  enters  at  once,  and  systematically,  upon  a  consideration 
of  tbe  scientific  principles  involved  in  tbe  question  of  construction.  The 
Buljects  are  so  investigated  as  to  vindicate  the  title  which  was  used;  for 
they  are  characteriiedby  a  completeness  of  reasoning,  bssed  on  geometrical 
principles,  with  a  deamess  which  shows  how  satisfactorily  mathematical 
investigation  may  result,  when  the  suljects  under  inquiry  aro  suffi- 
ciently definite,  and  the  prindplea  of  mathematics  can  be  fidrly  applied 
to  them. 

The  first  important  question  discussed  is  that  of  stability.  This  is  inves- 
tigated with  great  care,  in  a  lengthened  and  lucid  statement  of  principles, 
and  in  reasoning  based  upon  them ;  it  considers  the  form  of  the  body,  and 
the  position  of  its  centre  of  gravity ;  and,  in  concluding  this  subject,  this 
eminent  author  says, — "  AA'ith  regard  to  all  that  we  have  yet  said,  we 
observe,  that  besides  increasing  the  section  of  the  water,  the  most  effectual 
means  to  augment  tbe  stability  is  to  carry  the  ceutrc  of  gravity  as  low  as 
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it  it  poanble^  or  that  circmnrtanoes  will  admit.*  "  It  ii  obrioiialjr  trae, 
tbai,  all  other  thmgi  being  the  nune,  the  depmrion  of  the  centre  of 
gravity-  to  the  Unrett  possible  point,  would  determine  the  stability  of  the 
ship  at  its  ezlareme  Kmit ;  but  experience  proves  that  this  extreme  limit 
must  not  be  sought,  because  the  iutensity  of  this  force  would  then  make 
the  ship  uneasy  in  her  motions,  and  the  strain  upon  both  the  ship  and  her 
spars  would  be  excessive.  Ships  are  found  to  be  the  easiest  when  the 
centre  of  gravity  is  in,  or  very  near  to,  the  plane  of  tlie  water-line ;  whilst, 
other  things  being  properly  determined,  the  stability  is  then  sufficient. 

The  motions  of  rolling  and  pitching  are  considered  briefly ;  as  it  appears, 
because  the  subject  was  one  to  which  theory  could  lend  but  partial  aid. 
Hbe  osciUatioDS  which  may  be  made  both  in  rolling  and  pitching  in  a  smooth 
sea,  are  compared  with  those  of  a  synchronoas  pendulum ;  yet  it  is  seen 
that  those  which  it  is  most  important  to  onderstsnd  oonld  not  be  sncoess- 
faSfy  inTestigated  1^  sndi  a  comparison;  and,  after  infestigattng  the  prin- 
ciples of  rolling  and  pitciuug  in  a  smooth  ses,  we  find  these  lenuoks : — 
''When  the  sea  is  much  agitated,  we  easily  conceire  that  both  the  rolling 
and  the  pitching  must  suffer  very  considerable  alterations  from  it,  seeing 
that  the  alternate  rising  and  frUing  of  the  waves  themsdves  are  capable  of 
producing  a  vibration  in  the  vessel,  although  it  had  not  received  an  inclina- 
tion from  any  other  force ;  but,  in  order  to  determine  tlie  motions  with 
which  the  vessel  would  then  be  impressed,  theory  leaves  us  entirely  in  the 
dark,  seeing  that,  on  one  side  we  are  still  absolutely  ignorant  of  the  laws  by 
which  water  agitated  acts  upon  bodies  which  float  therein,  and,  on  the 
other  hand,  the  expression  before  found  for  the  stability  could  no  longer 
have  place,  for  the  same  reason ;  and,  therefore  also,  the  length  of  the  iso- 
chronal pendulum,  which  we  have  just  assigned,  becomes  entirely 
false."  t 

£nler  had  previovslj  written  on  the  stability  of  ships,  and  his  essay 
gained  the  ptiae  of  the  Academy  of  Sdenoes  in  1769.  The  drift  of  has 
investigation  in  that  prodnetioii  was,  the  strength  a  ship  should  have  in 
enlcr  to  bear  the  strains  caused  by  rolling  and  pitdiing. 

He  commences  the  snlgect  by  considering  all  the  parts  of  a  ship  as 
having  to  sustain  the  action  of  a  eaUr\fugal  finoe  in  its  oadllations ;  and 
then  the  simple  force  with  which  two  bodies  must  be  held  together,  subject- 
to  one  acting  power,  applied,  too,  in  the  simplest  manner,  the  force  required 
to  prevent  separation  being  merely  sufficient  to  bear  the  tension.  The 
reasoning  is  then  extended,  and  applied  to  parts  combined  together  in  a 
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^item,  at  in  »  sliip;  aAd  the  oonsidentioii  of  difect  and  simple  aotioiit 
leads  to  that  of  such  as  are  complex  and  contrary  in  their  tendency. 

The  forces  exerted  on  the  different  parts  of  the  frame,  as  they  arc  vari- 
ously placed  in  rcliition  both  to  the  centre  of  gravity  and  to  the  impulse 
which  ]iro(hucs  the  strain,  had  to  be  determined  by  the  principles  of 
mechanics  and  by  the  integral  calculus ;  the  results  of  such  investigations 
are  definitely  stated,  and  concise  forraulie  are  given.    Nevertheless  he  says. 

The  researches  in  question  are  not,  from  their  nature,  aosceptible  oi  a 
▼ery  high  d^ree  of  precision."  * 

The  oommon  fwcei  of  impulse  and  resistance  are  investigated,  as  to  the 
efforts  thej  exert  upon  the  firame,  under  the  two  conditions  of  saUing — 
directly  and  ohiiqudy— -the  sea  being  smooth.  The  fiiroes  are  considered 
as  unequal,  and  as  equal  and  uniibrm;  and  their  effects  are  investigated  as 
to  the  direction  of  the  strain,  and  the  actual  power  exerted  to  destroy  the 
oombinations  of  the  parts  of  the  frame;  and  the  effisct  produced  on  the 
frame  by  a  sudden  resistance,  as  that  of  a  rock,  is  examined.  The  ele- 
mentary considerations  of  this  case  are  thus  stated :  "  The  force  whidi  the 
ship  experiences  by  the  concussion  depends,  first,  on  the  mass  of  the  ship, 
then  on  her  velocity,  and,  thirdly,  on  the  hardness  as  well  of  the  ship  as  of 
the  rock  at  the  i)l;ice  where  the  shock  is  made. 

"  If  the  two  bodies  which  strike  one  another  were  perfectly  (or,  what 
amounts  to  the  same,  infinitely)  hard,  so  that  they  were  not  at  all  suscep- 
tible of  the  least  indentation,  their  motion  must  in  an  instant  undergo 
a  finite  change,  the  production  of  which  requires  a  force  infinitely  great. 

"  In  this  case,  then,  the  force  would  beinhuite,  and  all  the  combinations 
by  which  the  libs  of  the  ship  arc  fastened  together,  howerer  strong  they 
may  be,  must  break  suddenly  j  but  the  ship  being  reduced  by  this  shock, 
to  astate  of  resty  in  an  instant,  these  infinitely  violent  shakes  can  last  only 
a  moment.''  t 

The  course  of  reasoning  pursued  with  reference  to  these  premises,  to  indi- 
cate the  effect  of  concussion  with  any  assignable  force,  needs  not  be  traced. 

The  next  subject  of  inquiry  is  the  effect  of  an  impuUe  coming  suddenly 
on  a  ship,  tending  to  give  her  an  onward  movement.   As,  however,  this 

kind  of  action  is  not  that  by  which  the  strength  of  the  frame  should  be 
determined,  the  way  in  which  the  .strain  acts  upon  it,  and  the  amount  oi 
force  so  exerted,  are  but  briefly  invcistigatcd. 

The  inquiry  into  the  character  and  efleeta  of  a  ship's  rolling  is  conducted 
on  the  supposition  that  this  motion  is  caused  by  a  single  force,  and  not,  as 

*    Aecherohes  sur  le  Boulis  et  le  langage  des  YaisMaiu,"  Sec  xiii.  t  Ibid,  Sec  xxvi. 
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is  actually  the  case  at  sea,  by  a  continued  succession  of  forces.  Hence  the 
second  and  following  larches  which  a  ship  makes  in  rolling,  are  not,  as 
M.  Euler  conaiden^  simply  the  effects  of  the  first  impulse,  but  of  those 
which  follow.  He  says, — "  When  it  is  required  to  determine  the  efforts 
vliich  the  oombinaAbn  of  the  frame-tinibers  of  a  ship  experiences  by  the 
motion  of  rolling,  two  sorts  of  foices  must  be  distingoished;  one  whidi 
impresses  such  a  motion  on  the  ship^  tnd  the  other  that  by  which  this 
motion  whilst  it  lasts  is  aooompsnied. 

Every  Ibroe  which  makes  the  ship  ineliiie  on  one  side  about  her  longi- 
tudinal axis,  when  it  ceases  to  act^  impresses  on  her  a  reciprocal  motion,  or 
sn  osciUation,  which  is  called  rolling.  This  motion  is  commonly  produced, 
cittier  by  a  shock  against  the  sides  of  the  ship,  or  because  the  surface  of 
the  sea  is  liigher  at  one  side  than  at  the  other.  In  each  case  the  ship 
must  incline  towards  one  side,  and,  knowinfr  tlie  force  which  must  produce 
this  eftect,  it  will  be  e«isy,  from  the  priuciplcH  wliich  T  liave  just  established, 
to  determine  the  efforts  which  the  combination  sustains. 
"  If  it  is  only  the  shock  of  one  wave  which  the  ship  receives  on  her  side, 

the  surface  of  the  water  remaining  horizontal,  the 
effect  of  it  could  not  be  very  considerable  in  re- 
gard  to  Uie  inclination.  For  if  the  shape  of  the 
frames  were  circular,  as  Fig.  8,  F  D  E,  and  the 
longitadinal  axis  passed  through  the  centre  G,  the 
direction  of  any  shock  whatever  (in  P)  would  pass 
through  the  centre,  and  would  not  consequently  have  any  moment  to 
incSne  the  ship* 

"  The  same  thing  would  happen  if  the  shape  of  the  frame  were  a  polygon 
inscribed  in  this  circle;  but  thouj^li  the  shape  of  the  frame  may  not  have 
this  property,  it  does  not  differ  from  it  so  enormously  that  a  great  inclina- 
tion may  result  from  it;  and  it  is  not  worth  the  trouble  to  draw  from 
hence  a  rule  for  the  construction  of  the  frames,  which  ought  to  be  regulated 
by  much  more  important  rules." 

If,  however,  the  surface  of  the  water  were  not  horizontal,  but  rose  higher 
atone  side  of  the  ship  than  at  the  other,  "  the  ship,"  he  says,  could  no 
longer  be  in  equilibrium,  and  must  undergo  some  indination,  its  weight 
bdi^  no  kmger  balanced  by  the  pressure  of  the  water. 

As  it  regards  the  mathematical  determination  of  the  pi^essnre  which 
the  dup  experiences  in  this  state,  it  must  be  confessed  that  the  pnudples 
of  hydrostatics  are  not  yet  enough  developed  that  we  may  be  able  to 
determine  f  om  them  the  pteasures  of  an  agitated  floidy  or  one  whose  sur- 
&oe  is  not  horixontaL'' 
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Without,  therefore,  making  the  pressure  of  the  sea  exerted  in  the  rolling 
of  waves  a  subject  of  inquiry,  he  saj's, — "  It  is  not  so  much  the  forces 
themselves  which  are  the  most  dangerous,  as  their  moments  in  relation  to 
an  axis  of  rotation ;  for,  however  great  a  force  may  be  (I  speak  here  only 
of  forces  whicli  are  found  in  common  agitations),  if  its  direction  passed 
through  the  centre  of  gravity  of  the  ship,  the  eflbrts  of  the  ribs  upon  the 
combinations  would  hardly  be  cause  of  fear;  but  if  its  direction  passes  veiy 
far  from  the  centre  of  gravity,  the  force  acquires  thereby  a  great  momentum, 
and  will  be  likely  to  canie  a  bad  effect,  e?eii  when  the  force  would  not  be 
very  great. 

'*  It  ii  eaaUy  understood,  that  althongh  we  oould  not  defcemune  the 
preunie  of  an  agitated  aea,  or  one  whoaeanr&oeianot  hoiiiontal,  ita  direc- 
tion oonld  not  be  Teiy  remote  from  the  axia  (tf  rotation,  nor  ita  momentum 
•very  great.  Consequently,  ainoe  the  oombination  ought  to  resist  much 
greater  moments,  there  is  nothing  to  fear  from  the  foroea  of  which  I  am 
here  qpeaking."  * 

The  supposition  with  regard  to  these  motions  is,  that  the  force  is  discon- 
tinued after  the  first  shock  has  given  an  impulse,  and  that  the  reaction  and 
the  continued  oscillation  result  from  this  one  impulse,  and  are  impeded,  and 
ultimately  destroyed,  by  the  resistance  of  the  water,  or  by  some  other 
cause;  but  as  the  resistance  of  the  water  opposing  tlic  motions  of  rolling  is 
very  small,  owing  to  the  curved  form  of  a  ship's  bottom,  these  motions 
would  be  continued  a  long  time,  he  says,  if  there  were  no  other  opposing 
force.  All  this  supposes,  however,  that  the  ship  is  stationaiy,  and  there- 
fore is  not  under  the  balancing  power  of  sail. 

Such  being  the  conditions,  he  says,  "  The  ship  will  make  oscillationa 
similar  to  those  of  a  pendulum,  provided  the  inclination  be  not  too  great, 
and  no  notice  be  taken  of  the  movement  of  the  centre  of  gravity  as  it  rises 
and  fUls  alternately;  for  this  movement,  being  veiynDaU^  is  of  no  conse- 
quence in  the  present  inquiry. 

"  These  osdllations  will  consequently  be  isodironal  to  those  of  a  simple 
pendulum,  whose  length  is  determined  by  the  following  very  plain  rule. 
Let  5/  be  the  stability  of  the  ship  in  relation  to  the  longitudinal  axis,  and  Mh 
the  moment  of  inertia  in  relation  to  the  same  axis ;  then  this  expression 
—  gives  the  length  of  the  simple  pendulum,  isochronal  to  the  oscillatoiy 
movement  of  the  ship,  whilst  it  lasts. 

"  These  oscillations  will  then  be  the  more  lively  as  the  quantity 


*  "  ftecherches  sur  le  Roulis  et  le  Tangage  dea  Vaissoaux,"  Sees,  xxzil,  xxziv.,  xxxy. 
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is  less,  and  if  we  wish  to  make  the  movement  slower,  we  have  only  to  pro- 
cure  a  great  value  to  the  expression  to  make  these  oscillations  iaochronai 
to  those  of  a  veiy  long  pendulum.  To  this  end  we  must  try  to  increase  on 
one  aide  the  moment  of  inertia,  as  much  as  it  is  powible,  and,  on  the  other 
■ide,  to  dimipiah  the  stability  St;  bat  this  last  remedy  it  direct^  opposed 
to  tiie  other  good  qualities  which  a  ihip  ought  to  haW  *  The  diminutbn 
of  stability  is,  therefore,  altogether  rejected  as  a  remedy,  as  it  would  leave 
tiie  ship  so  mneh  more  under  the  power  of  the  indiniiig  foroe^  and  the 
rolling  would  become  deeper  as  well  as  slower;  and  as  the  strain  produced 
entile  frame  in  rolling  is  greater  in  prop(»tion  as  the  angle  of  indinatkm  m 
great,  the  effect  of  such  a  remedy  woald  be  in  all  respects  disadvantageous. 
He  then  proposes  to  mcrease  the  moment  of  inertia  by  placing  the  weights 
as  far  as  possible  from  tlie  longitudinal  axis. 

The  importance  of  making  tlie  stability  of  ships  great,  on  otlier  considera- 
tions than  that  of  rolling,  required  this  quality  to  be  here  left  free ;  and  the 
magnitude  of  the  moment  of  inertia  to  be  the  condition  of  regulating  the 
extent  of  these  motions;  but,  inasmuch  as  the  object  of  this  treatise  was  to 
investigate  the  character  and  force  of  these  motions  in  relation  to  the  strain 
exerted  thereby  on  the  parts  of  the  frame,  and  on  their  combination,  the 
snthor  says,— ''As  it  is  not  in  our  power  to  moderate  the  impukes,  the 
qoestion  is,  how  to  diminish  the  expression  (m  being  the  mass  of 

sny  part  whatever  of  the  frame,  G  if  the  distance  from  it  to  the  centra  of 
gravity,  and  Jf  i*  the  moment  of  inertia) ;  besides  the  increase  of  the  motion 
by  means  of  inertia,  we  can  still  draw,  therefore,  these  rules :  Ist.  Not  to 
rtmotfethepttrtMofashiptoofarfromtheloiiffUudiMiaxU.  2nd.  Thmake 
the  most  distant  parts  as  light  as  possible. 

"  It  is  very  true  that  by  such  an  arrangement  we  should  also  diraiiiish 
the  moment  of  inertia ;  but  if  we  are  considering  one  of  the  most  remote 
parts,  we  see  plainly  that  the  diminution  of  its  mass  lessens  the  value  of 
notwithstanding  the  denominator  Mk*  suffers  from  it  also  some 
diminution."  f 

The  consideration  of  the  ship's  rolling  under  sail,  includes  the  supposition 
of  <mly  one  impulse  from  the  sea  tending  to  give  this  motion,  the  wind 
sctmg,  however,  on  the  sails,  determining  the  character  of  the  movements, 
in  passing  from  and  returning  to  the  state  of  equilibrium. 

The  motions  of  pitdung  are  investigated  in  the  same  way  as  the  motion 
of  railing,  and,  on  the  same  hypothesis,  of  one  impulse  producing  the  effect. 

*  '<BeQherohsssttrl0BoaUset]sTsiig&gedMTaisnsiiz,**8sos.xzzviL,  xxsviU. 
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Bat  a  previous  writer,  M.  Chauchot,  had  arrived  at  some  concluniUtt 
irith  rej^ard  to  tlic  pitching  of  ships  ;  and,  in  noticing  tlicm,  Euler,  it  seems, 
was  led  into  an  additional  arfjument  on  the  subject.  The  following  passage 
states  the  question  at  the  basis  of  this  argument. 

"  Tlie  moment  of  inertia  M k*  being  much  greater  in  the  case  of  pitching 
than  in  that  of  rolling,  we  might  conclude  from  our  formula  that  pitching 
would  not  be  so  dangerouB  as  rolling;  but>  although  the  shocks  which 
cause  the  pitdiing  are  often  heavier  than  those  which  produce  the  roUing^ 
by  which  the  numerator  it  also  increased,  this  force  alone  would  never  be 
greatly  to  be  beared,  and  we  mntt  seek  eilsewhere  the  cause  of  the  ill  effects 
to  which  ships  are  sometimes  exposed  by  pitching. 

"  M.  Chauchot  belieres  that  he  has  found  this  cause  in  the  ineq:Qa]tt7  of 
the  two  extremities  of  a  ship,  and  when  the  bottomsare  too  fine  in  idaticii 
to  the  load-water  line,  because  in  this  case  all  the  support  of  the  ship  being 
at  the  line  of  flotation,  however  little  the  waves  may  escape  either  at  the 
head  or  the  stem,  the  ship  must  pitch  in  a  prodigious  manner.  * 

"  There  is  no  doubt  that  this  relation  is  very  well  founded ;  but  we  must 
bring  it  back  to  the  first  principles  which  contain  the  immediate  cause  of 
the  effects  in  (question." 

"  M.  Chauchot  had  here  in  view  principally  the  immersed  bodies  which 
narrow  suddenly  below  the  water-line,  as  well  forward  as  abaft ;  for  then, 
as  soon  as  the  ship  inclines,  the  section  made  at  the  water-line  becomes 
suddenly  very  narrow  towards  this  side ;  whence,  its  area  being  much  less 
in  the  inclination,  the  stability  will  be  thereby  diminished ;  consequently 
the  same  force  will  be  able  to  produce  a  greater  inclination^  which  will  con- 
tribute much  to  the  increase  of  the  pitching. 

"  To  remedy  this  de&et  we  ham  only  to  give  to  the  immersed  body  audi 
a  form,  that  when  the  ship  indines  either  towards  the  head  or  the  stem, 
her  section  made  then  at  the  water-line  may  not  be  mudi  less  than  that 
which  it  has  in  a  state  of  eqnilibrinm;  for  it  is  known  that  stability  depends 
much  on  the  area  of  tiie  section  made  at  the  Hne  of  flotation.f  " 

This  subject  bears  on  the  form  above  the  load-water  line  as  well  as  below 
it,  and  requires  that  there  should  be  an  exact  correspondence  between  the 
fore  and  after  bodies,  so  that  when  the  ship  is  inclined  by  the  head,  the 
increase  in  the  area  of  the  section  at  the  line  of  flotation  of  the  fore  body 
should  be  as  much  as  the  diminution  in  the  corresponding  section  of  the 


*  Ths  momeatsof  buoyaaesrinthe  Crae  sad  after  bodies  nustbe  msde  equal,  in  order 
to  easy  and  equal  motions  in  pitching  and  'soending. 
t  **  Bocherchee  ear  le  Roulis  etle  Tsagpige  dee  TaisBesnx,**  Sea  L 
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afterbody;  and,  alio,  that  the  aame  conditum  alMNdd  lioid  in  the  indina* 
tobj  thoatem. 

This,  however,  ii  not  all;  for  Enler  aays,  the  sections,  when  the  ship  is 
It  her  greatest  inclinations,  should  be  even  greater  than  the  load-water 
section  when  she  is  at  rest,  since  it  is  not  so  much  their  area  which  enters 
into  the  determination  of  stability,  as  the  moment  of  inertia,  which  would 
be  proper  to  them,  if  we  conceived  of  their  thiikii(\s.s  as  infinitely  small; 
this  moment  of  inertia  requiring  to  be  taken  iu  relation  to  the  transverse 
axis  drawn  through  their  centre  of  gravity. 

"  By  thia  means,"  he  says,  "  we  obtain  the  advantage  that  the  stabihty 
of  the  ship  increases  with  the  inclination,  which  ought  to  itiminM^*  the 
inclinations  produced  by  the  same  foroe."  'I' 

The  form  which  would  give  the  advantage  in  xeapect  of  longitudinal 
itdiQity  would,  he  mjB,  also  supply  a  greater  lateral  stability  in  obHque 
sttUng^  and  ao  enable  ships  to  cany  more  canvass  in  sailing  dose  hauled : 

It  is  veiy  important  to  give  to  ships  soch  a  Ibrm  that  the  resistance  which 
iht  odes  experience  in  obIiq;ue  courses  should  also  produce  a  momentum 
whidi  tends  to  diminish  the  indination.^ 

In  investigating  the  characters  and  effects  of  the  two  motions  of  rolling 
and  pitching,  there  is  this  important  distinction  always  observed, — that 
the  resistance  of  the  water  being  smiUl  in  rolling,  is  always  disregarded  in 
the  calculations,  whilst  the  very  considerable  amount  of  that  force  in  oppos- 
ing the  motion  of  pitching,  required  that  its  moment  should  be  always 
referred  to  in  determining  the  conditions  of  moderate  and  easy  motion,  and 
be  included  in  the  formulee. 

We  return  to  our  author's  work  on  the  theory  of  construction,  and  find 
aeonrae  of  Ivdd  and  elegant  reasoning  on  the  resistance  of  fluids.  As  to 
piaekical  utility,  the  theory  which  is  here  so  beautifnlly  expanded  might 
icmain  wmotioed,  because  the  basis  on  whidi  it  was  constructed  has  been 
praved  by  experiments  to  be  erroneous :  first,  in  1775,  in  the  series  of 
eiperimenta  made  in  France^  by  M.  lyAlembert,  the  Marquis  de  Con<- 
doroet,  and  M.  I/Abb^  Boasut,  to  investigate  the  dements  of  theories 
aheady  formed,  or  to  establish  data  on  wbidh  accurate  calculations  might 
be  made  ;  and  aftcrwartls  in  this  countrj'  by  Colonel  Bcaufoy. 

This  theory  recognises,  at  first,  the  principle  that  water  contained  in  a 
vessel,  at  a  given  height,  will  run  out  through  a  hole  in  the  bottom,  with 
the  same  velocity  that  a  body  falling  from  the  same  height  would  acquire. 
From  thia  principle,  the  force  with  which  water  flails  on  a  plane  surface  is 


*  **  BedmdMs  sor  le  Bodis  et  Is  Ttogage  dei  Vidassattz,**  Sscs.  liiL,  liv. 
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determined.    But  in  this  elementMy  oonrideration  the  water,  and  not  the 

body,  is  in  motion,  contrary  to  that  which  takes  place  with  sliips  under 
sail.  Nevertheless,  it  is  evident  that  the  resistance  must  be  the  same, 
whether  the  water  or  the  body  be  in  motion,  the  velocity  being  alike  in 
both  cases,  since  the  action  and  reaction  are  equal. 

But  it  is  not  to  a  column  of  water  falling  upon  a  plane  surface,  nor  to 
A  body  passing  through  the  water,  and  meeting  the  resistance  at  right 
angles  to  its  plane  soifAce,  that  the  rcaaoning  has  to  be  applied  ultimately 
■nd  for  practical  purposes ;  for  in  all  ships  and  vessels  the  water  meets  the 
opposing  surface  at  an  ohUqnitj,  and  presents  a  resistance  varying  in  some 
inverse  ratio  with  the  acoteness  of  the  opposing  snr&oe  of  the  body  to  the 
line  of  motion.  Suler  proceeds  on  the  hypotheais  that  the  reaistanoe 
directly  contrarj  to  the  motion^  is  eqnal  to  the  direct  pressure  mnltipUed 
into  the  sine  of  the  angle  of  inddenoe.  Now,  as  the  direct  resistance  depends 
on  the  velocity,  this  is  always  assumed  to  be  that  whidi  has  been  already 
mentioned  as  being  determined  on  the  principle  of  ftlUng  bodies.  A  defi- 
nite height  is  assigned  in  order  to  realise  this  velocity ;  for  Euler  says, 
"  We  know,  both  from  theory  and  experience,  that  the  water  contained  in 
a  vessel  whose  height  is  —h,  will  run  out  through  a  hole  in  the  bottom  with 
the  same  velocity  that  a  body  falling  from  the  same  height  h  would  acquire. 
And  if  the  letter  g  denotes  the  height  through  which  a  body  falls  in  one 
second,  we  also  know  the  velocity  will  be  sucli,  that  it  would  run  through 
a  distance  mfli/ff  h  in  the  same  time.    Since,  therefore,  this  velocity  is 
supposed  =  c,  or  2     A  =c,  by  taking  the  square  4  ^  A = c* ;  whence  we  have 
the  height  sought,  h  s  ~ :  consequently,  the  force  of  the  resistance  which 
a  su^osed  plane  surface  s/*  will  eiperience  by  moving  in  water  with  the 
velocity  e,  will  be  and  bythisfiwoe  thesur&oewiU  be  acted  upon  in 

a  direction  contrary  to  its  motion.  Hence,  we  see  that  this  lesistanoe  ia 
always  proportional  to  the  square  of  the  velocity,  and  also  proportional  to 
the  area  of  the  turfiMse  itself,  so  that  by  this  meana  the  resistance  is  per* 
fectly  determined."  * 

The  direction  of  impulse  now  under  consideration  being  oblique,  the 
condition  of  that  force  is  to  be  regarded  somewhat  differently.  The  amount 
of  force  meeting  a  plane  surface  obliquely  being  resolvable  into  two  other 
forces,  only  one  of  which  offers  a  direct  resistance,  it  is  this  to  which  the 
reasoning  is  applied.  Let  the  angle  of  incidence  he  =  then,  according 
to  this  theory,  the  direct  resistance  will  be  equal  to  the  sine  of  this  angle, 
the  whole  force  being  equal  to  radius.   Also  let  F  represent  the  pressure 

*  **  niforie  Complette  de  la  Construction  des  Vsisseaux,"— EngUsh  Translation, 

Book  iL,  Chap.  L,  Sec.  iv. 
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falling  on  the  surface  ;  then  the  resistance  directly  contniry  to  the  motion 

will  be  =  P.  sin.  p.     But  as  tlie  pressure  is  prcat  or  small  according  to  the 

velocity,  and  if,  fus  before,  w  c  represent  this  velocity  by  c,  we  shall  have,  by 

substituting;  c.  sin.     for  the  velocity  giving  the  whole  resistance,  2V/iff 

=c.  sin.  ^  ;  w  hence  t  h  //  =  c».  sin.  •    ;  and  "  h  (still  representing  the  height 

from  which  the  velocity  would  be  realized)  and  this,  multiplied 

by  the  area  of  the  surface      will  give  tlic  force  of  the  whole  resistance 

called  P therefore  the  resutance  in  a  dixectioii  contrary  to  the  motion^ 

wmbeP.tin.*=*^»^/^. 

''Tlins,  by  xieaflonings  both  timple  and  condnrire,  wa  bave  obtained 

fxgnmoDB  wbich  ahoir  na  in  all  caaea  where  a  plane  loi&oe  f*  ia  mo?ed 

in  water  with  a  Telocity  =c,  and  with  an  obliquity  ^,  both  the  total  reaiatance 

as  wen  as  that  in  a  direction  contrary  to  the  motion  ^A^' 
4y  ....  *^ 

From  the  first  we  sec  that  the  total  resistance  is  in  a  ratio  composed  first) 

of  the  area  of  the  surface  itself ;  secondly,  of  the  square  of  the  velocity 
r?;  and  thirdly,  of  the  square  of  the  sine  of  obliquity,  or  of  the  angle  p. 
But  the  resistance  in  a  direction  contrary  to  the  motion  is  in  a  ratio  com- 
posed first,  of  the  area ;  and  secondly,  of  the  square  of  the  veloeity  ;  btit 
thirdly,  of  the  cube  of  the  sine  of  the  obliquity.  It  is  upon  these  two  prin- 
ciples, known  long  ago  to  mathematicians,  that  we  have  founded  all  the 
theory  of  resistance  which  solid  bodies,  moving  in  any  fluid  whatever,  hare 
to  overocnne."  * 

In  order  now  to  show  a  rebtion  between  the  durect  and  the  obliqne 
resistanoea,  we  take  np  the  anppoaition,  first,  of  a  plane  sarlace/*  moving 
directly  throogb  tiie  water  witba  velocity  ssc;  aecondly,  of  a  plane  aorftce, 
of  eqnid  breadth,  moving  throogb  the  water  with  the  same  Ydodty,  and  at 
an  angle  of  obliquity  the  length  of  the  plane  moving  directly  being  to 
that  of  tlie  one  moving  obliquely  as  the  sine  of  f  is  to  radius ;  then  the 
area  of  the  oblique  plane  will  be  The  resistance  falling  on  the  vertical 
plane  being  and  as  the  resistance  on  the  oblique  plane  "  is  contrary  to 
the  motion,  by  substituting  instead  of  /-  in  our  Inst  expression,  it  will 
be  =  •  therefore  these  two  rcttistances  are  to  each  other  as  unity 

to  the  square  of  the  sine  of  obliquity."  f 

The  surface  of  a  ship's  bow  is  not  of  course  suso^tible  of  a  simple  appli- 
cstion  of  this  theory;  but  the  way  in  which  it  ia  proposed  to  apply  it,  ia  to 
divide  the  anrfiuse  into  many  parte,  ao  small  that  each  migbt  be  considered 
a  plane  saiihoe,  and  to  determine  the  obliqnity  of  each  part  in  rdation  to 
the  direction  of  the  motion.  Aa  it  woold  require  a  very  tedious  course  of 


^''ThtfovisComplsttedebChNistraotioadasTaiiBeBuz.^S^  tiMi;8so.va 
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calculations  to  determine  all  these  angles  of  obliquity,  and  so  the  mean  oi' 
them,  as  the  angle  of  incidence,  whilst  the  result  would  be  so  uncertain,  as  to 
general  accuracy,  that  little  confidence  could  be  placed  in  it,  Euler  recom- 
mends a  simple  calculation  founded  on  the  proportions  between  the  length 
and  breadth  of  a  ship  and  the  whole  "  resistance  of  the  greatest  transverse 
sectioii  of  the  body  moving  through  the  water  in  a  direction  perpendicular 
to  that  section,'^  according  to  the  formula  ^  it ;  a  Tepmeiitiiig  the 
half  length  |  6  the  half  breadth,  which,  he  nys,  is  very  nearly  eqnal  to 
the  depth;"  and  R  the  greatest  transverse  section.  The  piodnct  of  these 
two  quantities  is  the  proportion  of  the  direct  resistance  that  a  ship  of  the 
given  relative  dimensions  is  sii^posed  to  he  soliject  to.  It  is,  nevertfadeas, 
seen  at  once,  that  tiie  form  of  the  foremost  extremity  of  ship*  may  vary 
indefinitely,  whilst  the  principal  dimensions  are  the  same;  and  hence  it 
does  not  appear  that  much  confidence  could  be  placed  in  the  results  of  this 
form  of  calculation,  even  if  the  hypothesis  of  the  theory  had  bt'cn  su})staii- 
tially  correct.  The  hypothesis  is  not,  however,  without  a  practical  value  : 
it  serves  to  explain  the  principles  and  nature  of  the  resistances  which  ships 
have  to  overcome  in  their  motion  througli  the  water. 

Inquiry  into  the  theoretical  conditions  of  ship-building  was  almost  wholly 
confined  to  the  mathematicians  of  the  continent  of  Europe,  engaging 
scarcely  any  regard  in  England  during  the  whole  of  the  last  century,  until 
nearly  its  close,  when  Mr.  Atwood  investigated  the  properties  of  floating 
bodies,  and  deduced  his  nsefol  thecwem  for  determining  the  stability  of 
ships ;  bnt  whilst  the  treasnies  (if  mathematical  learning  were  aecomnlating 
with  the  view  to  aid  this  important  subject,  its  extreme  complexity  admitted 
of  bnt  very  slow  progress  towards  useful  results;  and  it  ia  interestmg  to 
observe,  that  whilst  the  Boyal  Academy  of  Sciences  in  Trance  continued 
year  after  year  to  offer  its  prises  to  the  best  writers  on  definite  subjects 
connected  with  naval  architecture,  and  drew  fisrth  the  tdeut  and  labour  of 
some  of  the  most  eminent  men  of  that  and  of  other  countries,  yet  their 
writings  show  but  a  von,'  smdl  amount  of  results  in  the  improvements  of  the 
art.  Indeed,  the  practice  of  ship-building  can  hardly  be  said  to  have  im- 
proved from  those  purely  theoretical  efforts ;  and  yet,  the  failure  of  pro- 
ducing useful  results  must  not  be  laid  entirely  to  the  account  of  the 
authors.  The  extreme  difficulty  of  rendering  theory  applicable  to  practice 
was  evident  at  every  effort  that  was  made ;  but  the  principles  of  statical 
stability  had  been  clearly  stated,  and  a  formula  supplied  for  calculating  it, 
as  we  have  seen,  by  M.  Daniel  Bernoulli ;  and,  about  thirty  years  after  hia 
M^swire  obtained  the  pris^  the  highest  authorities  in  naval  architecture  in 
France  were  unable  to  account  fiw  a  defidency  of  stalnlity.  in  three  ships 
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that  were  remarkablv  crank.*  Much  of  the  hibours  of  mathematicians 
has  doubtless  been  too  abstract  for  the  guidance  of  naval  constructors ;  but 
when  that  which  is  not  so  was  not  applied,  even  in  France,  where  the 
works  were  produced^  and  where  much  encoungement  waa  given  to  talented 
ooaftmcton,  one  infisrence  out  of  two  is  forced  upon  ns, — either  that  the 
wwki  were  not  lead,  or  that  the  education  of  the  naval  aichitectaof  Fnnee 
WM  Tery  alender. 

It  ia  troe  enoa^,  tliat  aome  oonatmcton  pi^  no  reipeot  to  adenoet  end 
pflftinadoiialy  build  ah^  wludi  mnat  neoeaaari^  be  very  imperfisct;  but 
thna  waa  »  oonatant  eflbrt  to  prodnoe  excellent  ahipa  in  France,  and  it 
wDold  not  be  quite  ingennooa  to  anppoae  that  there  would  be  an  almoet 
miiveBnl  diaregaid  of  tmtiia  developed  by  acientifie  investigations,  if  those 
tmths  had  been  ounent  amongst  them,  in  a  condition  in  which  they  could 
be  used. 

Don  Juan  says  that,  "  Of  all  the  theories  of  a  ship's  motions,  the  most 
comphcated  is,  without  contradiction,  that  of  the  rolling  and  pitching. 
"Without  doubt  it  is  for  this  reason  that  the  most  celebrated  authors  f  arc 
satiified  with  considering  the  rolling  as  the  effect  of  a  simple  aetion  in  a 
diip,  resulting  from  a  small  inclination  which  she  might  be  made  to  expe- 
rience, the  surface  of  the  water  remaining  always  perfectly  horizontal ;  but 
it  is  clearly  seen,  that  in  considering  the  rolling  under  this  aspect,  it 
would  not  depend  at  all  upon  the  action  of  the  waves,  whilst  it  is  the  ware 
which  ptoduoea  it,  and  which  canboth^increaae  and  jltmrnwli  it  Thia  aup- 
pOBtkm  gieatfy  fitfOitated  calculation,  and  without  having  fiveseen  or 
perenved  the  errora  to  which  it  would  lead,  the  results  of  it  have  been 
adopted  without  dreaming  of  the  defects  of  the  ai^position/'  % 

Theories,  essentially  defective^  aa  tiiia  ia  ahown  to  be^  must  leave  con- 
•tmetors  to  follow  other  guides,  even  if  the  fermuls  which  they  indnde 
coidd  be  applied  to  practical  purposes.  Don  Juan  wrote  his  celebrated 
work  in  1771 ;  but  it  remained  about  twelve  years  unknown  in  France,  and 
still  longer  in  England.  AVith  a  very  high  order  of  qualifications,  both  in 
a  scientific  education  and  in  nautical  experience,  he  bestowed  the  most 
elaborate  consideration  on  the  subjects  which  he  undertouk  to  in\  estij;atc. 
The  vigour  with  which  he  conducted  his  investigations  is  clearly  indicated 
in  the  character  of  his  work;  and  the  numerous  formulae  interspersed 
flmogb  that  work  may  serve  to  satiafyua,  that  if  there  had  been  a  sufficient 

*  **  L'Art  de  la  Marine,  par  M.  Rommc,  p.  lOG." 

t  Leoiiard  Euler,  "  Scientia  Navalb,"  Tutu.  L,  Chap,  iv.,  Prop.  zlviiL  ;  M.  Bouguer, 
"TniMdu  ITaviTC^**  Liv.  iL,  See.  iiL 
X  **  Baamea  Maitftimi^''  Book  ▼.,  Chap.  vL,  Art  eoa 
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quantity  of  well-defined  informution  then  on  record,  and  the  fundamental 
principles  on  which  the  whole  inquin,'  had  to  be  conducted  had  been  under- 
stood rather  as  facts  than  as  hypotheses,  the  subject  would  have  exhibited 
itself  in  the  result  with  far  more  apphcability  to  useful  puqioscs. 

The  excellent  work  on  the  construction  of  ships  by  admiral  Fredeiidc 
Heniy  Chapman,  the  Swedish  naval  aichitect,  has  far  less  to  do  with  theory 
than  some  worka  which  had  already  i^peared.  The  ample  experience  he  had 
in  his  profeaaion  inclined  him  to  make  hia  dednctkma  rather  from  expeii« 
ment  than  from  speculations ;  and  his  work  bean,  therefore,  the  diaracter  of 
practical  utility.  This  seems  to  have  been  the  design  of  the  author,  for  he 
says  in  the  prefiuse,  "  The  theory  which  demonstrates  the  causes  of  these 
different  qualities,  which  shows  whether  the  defects  that  are  found  in  them 
proceed  from  their  form,  or  from  other  cause,  is  then  very  important.  It 
may,  tlicrefore,  be  concluded,  that  the  science  of  constructing  ships  can 
never  arrive  at  full  perfection,  and  that  we  cannot  give  to  them  all  the 
qualities  of  which  they  are  susceptible,  unless  theoretical  and  practical 
knowledge  be  united. 

"  To  be  master  of  this  theory  in  all  its  extent,  appears  to  exceed  the 
powers  of  the  human  mind  ;  we  must  then  be  satisfied  >vith  a  part  of  this 
vast  science ;  that  is  to  say,  to  know  enough  of  it  to  give  to  ships  the  prin- 
cipal qualities,  which  I  conceive  to  be, — 

"  Ist.  That  a  ship  with  a  certain  draught  of  water  shall  be  able  to  con- 
tain and  cany  a  determinate  burthen. 

"  2nd.  That  she  shall  have  a  stability  sufficient  and  also  determinate. 

"  8rd.  That  she  shall  behave  well  at  sea,  so  that  the  motions  of  reeling 
4md  pitching  shall  not  be  too  quick. 

"  That  she  shall  sail  well  before  the  wind  as  well  as  cloae*hauled, 
and  that  she  shall  be  weatheriy. 

5th.  That  she  ahall  not  be  too  ardent,  and  neverthdeaa  ahall  come 
about  easily/* 

These  were  then  the  proper  objects  to  which  this  celebrated  author  gave 
his  attention,  and  the  very  concise  statement  indicates  something  of  the 
condition  of  naval  architecture  at  the  time  when  it  was  written. 

Although  the  work  is  presented  to  us  in  a  practiciil  form,  unencumbered 
by  analytical  reasoning  and  theoretical  formulae,  yet  it  is  highly  probable 
that  its  author  was  accustomed  generally  to  submit  whatever  deductions  he 
might  make  from  experiment,  to  the  test  of  a  rigorous  mathematical  inves- 
tigation (still  he  never  gives  us  such  reasoning) ;  and,  if  so,  then  he  would 
be  no  leas  careful  to  bring  his  theoretical  deductioDs  to  the  proof  of  experi- 
ment. 
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The  method  of  calculating  a  ship's  displaceracnt,  had  pre\iously  regarded 
the  parts  of  lines  between  the  ordinates  an  straio^ht  lines ;  but  tins  was  an 
obvious  error,  and  M.  Chapman  regarded  them  as  parts  of  a  panboUc 
curve ;  and  from  the  properties  of  that  curve,  and  of  the  trapezium,  he 
obtained  an  expresuon  for  making  a  calculation  which  approximated  much 
neanr  to  an  accurate  result  than  other  methods  had  ascertained.  It  has, 
hovever,  been  ahoim  by  Mr.  Atwood,  that  Mr.  StirHog's  method  of  iqppraxi. 
matmg  to  the  areas  of  corvea  ia  nearer  the  troth  than  that  of  Chapman, 
hot  with  ao  imall  a  relative  anperiority,  that  either  of  them  was  sufficiently 
couct  for  practical  cahndstions.  The  method  of  cakmktlon  whidi  would 
W'f'^dmate  to  the  areas  of  curves,  was  of  course  applied  with  equal  suooew 
to  determine  the  solid  contents  of  the  body  and  the  position  of  its  eentie  of 
gmvity.* 

It  ii  not  necessarv  to  notice  the  details  of  contributions  which  this  vain- 
able  work  lias  rendered  to  the  science  of  naval  construction  ;  but  it  is  just 
to  observe  that  the  notes  added  bv  M.  Clairbois,  who  translated  it  into 
French,  and  by  Dr.  Inniaii,  Professor  of  !^^athematics  at  the  Royal  Naval 
College,  who  translated  it  into  English,  gave  it  an  additional  value,  by  cor- 
recting some  errors  into  which  the  elementary  principles  of  M.  Cliapmau 
had  led  him,  by  supplying  some  conndeiations  which  he  seems  to  have 
overlooked,  and  by  elucidating,  in  some  measure,  portions  of  the  text. 

The  efforts  of  the  Academy  of  Sciences  at  Pahs  kept  some  attention  fixed 
upon  subjects  immediately  connected  with  naval  aicbitecture  and  naviga- 
tion, in  addition  to  all  that  ezperienoe  of  great  deficiency  raged  towards 
improvement.  Mathematicians  were  therefore  looking  to  science  for  a 
bans  on  which  improvement  should  be  carried  on ;  but  the  speculations  of 
tome  of  them  were,  as  it  seems,  conducted  with  too  exclusive  a  reference 
to  absbract  principles ;  for  amongst  the  numerous  formulae  that  were  con- 
■tmcted,  in  the  course  of  theur  reasonings,  there  were  few  supplied  that 
have  been  found  useful  in  practice.  The  union  of  practical  information, 
with  a  power  to  investigate  the  bejirings  of  facts  on  the  principles  of  mathe- 
matics, led  to  a  dificrent  line  of  inquirj'. 

About  the  year  1703,  the  Chevalier  de  Borda,  a  naval  captain,  and  a 
member  of  the  Academy  of  Sciences,  doubting  the  soundness  of  the  theory 
then  generally  accepted  as  the  basis  of  naval  construction,  engaged  in  a 
practical  examination  of  the  laws  of  the  resistances  of  fiuids,  and  arrived 
at  some  definite  conclusions :  as,  first,  that  the  resistances  experienced  by 


*  It  ii  doabtfiil  whetber  the  method  used  now  for  oloalating  lbs  vMo  ooatents  of 
tho  body  givoo  its  tiaot  msssue.. 
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bodies  moving  in  the  air,  and  in  water,  are  proportional  to  the  squares  of 
the  velocities ;  secondly,  that  the  resistances  opposed  to  plane  surfaces  moved 
in  the  air,  increase  in  a  greater  ratio  than  the  extent  of  these  surfaces ; 
tliirdly,  that  tlic  common  theory  is  entirely  false,  as  it  regards  the  resistance 
experienced  by  surfaces  struck  obliquely  by  a  fluid. 

In  1767,  M.  de  Borda  undertook  another  course  of  experiments,  to 
meaniie  the  resistance  opposed  by  water  to  spherical  bodies ;  from  these 
experiments  he  cunA  to  the  conclusion,  that  the  common  theory  of  the 
■hock  of  fluids  gave  nothing  but  absolutely  false  results;  that  it  gave  rt  la- 
tions  much  at  Tarianoe  with  truth;  and  that  ocmaeqiiently  it  would  be 
uselesa  and  dangerous  to  attempt  an  application  ni  tiiem  in  the  art  of  oon^ 
ttmctii^  ships. 

The  extreme  difficulty  in  making  any  experiments  on  ships  at  sea^  dosed 
the  door  against  inquiry'  in  that  sphere  for  which  it  was  necessary  to  anire 
at  conclusions.  A  bare  mention  of  the  difficulties  seems  enough  to  make 
it  perceived,  that  such  Ime  of  inTestigation  must  be  abandoned.    A  ship  at 

sea  is  constantly  varying  the  surface  presented  to  tlic  resistance  of  the 
water ;  the  most  steady  wind  is  variable  in  its  force  ;  the  position  of  the 
sails  is  not  sufficiently  exact  for  calculation  ;  and  the  varjang  agitation  of 
the  sea  produces  ehaiij^es  uhieh  cannot  be  ascertained,  whilst  there  are 
often  currents  of  which  the  direction  and  velocity  are  unknown.  Hence, 
it  has  been  seen,  by  all  Avho  have  attempted  to  investigate  this  subject, 
that  the  experiments  made  to  elucidate  it  must  be  on  n  small  scale,  and  in 
water  of  which  the  condition  was  known.  M.  de  Borda  therefore,  con- 
ducted his  experiments  under  circumstances  suited  to  bring  the  faeita 
involved  in  than  under  the  power  of  calculatbn. 

The  results  whidi  were  deduced  firom  these  investigations,  shook  tin 
confidence  of  mathematicians  and  of  navigators  in  the  principles  whidi  had 
long  been  relied  on.  For,  whilst  the  established  roles  could  no  longer  be 
applied  in  practioe,  with  any  assurance  of  truth,  all  the  principles  involved 
in  them  IbQ  mider  distrost.  M.  de  Borda^s  experiments  did  nothing  posi- 
tively towards  the  development  of  truth.  But  all  saw  the  desirableness  of 
reoccupying  the  place  of  an  erroneous  and  obsolete  theory ;  in  order  to 
this,  it  was  necessary  to  make  experiments  and  observations  which  should 
be  sufiiciently  numerous,  varied,  and  well  connected,  to  point  out  the  true 
laws  of  the  resistance  of  water,  as  well  as  to  demonstrate  the  errors  of  those 
which  had  been  attributed  to  it. 

Experiments  having  this  object  in  view,  were  undertaken  by  M.  d'Alem« 
bert,  the  Marquis  de  Condorcet,  and  the  Abbd  Bossut.  These  experiments 
were  perfonned  in  1775,  under  the  most  fivrourable  drcomatanoea  fior  invea- 
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tigating  the  sabject  that  we  may  suppose  were  avaihible  in  Fruoe,  and  en^ 
trusted  to  the  care  of  penMms  the  most  likely,  for  their  eminent  attainments  in 
sciaioej  to  do  justice  to  the  snfaject.  The  question  that  required  to  he  first 
detennined  waa^  the  resistance  which  fluids  offer  to  bodies  in  passing 
timmi^  them ;  whilst  the  end  to  be  attainedj  was  the  improvement  of  the 
inland  navigation  of  the  kingdom. 

The  Abb^  Bossnt  says  in  his  report,  that,  before  appl3ring  mathematical 
investigation,  they  "  thoupfht  it  would  be  advisable,  by  means  of  experi- 
ments, either  to  establish  the  truth  of  the  elements  of  the  tlieorics  already 
known,  or  to  procure  data  to  serve  as  a  basis  for  a  new  solution."  The 
models  used  in  these  experiments  were  altered,  becoming,  through  succes- 
sive cliangcs,  most  dissimilar  at  the  extremities.  The  place  where  they 
were  made  was  a  Lirge  basin,  one  hundred  feet  long,  and  fifty-three  broadj 
and  the  greatest  depth  of  water  in  it  was  six  feet.  The  models  were  drawn 
by  a  line  passing  from  the  end  of  the  model  through  a  pulley  at  the  end 
of  the  basin,  at  the  same  height,  with  relation  to  the  surfiMe  of  the  water, 
at  which  it  was  attached  to  the  model,  in  order  that  the  moving  force 
ni^tbeezacUy  in  the  required  line  of  motion.  And  all  the  anagements 
were  made  with  the  view  to  the  greatest  possible  precision  in  noting  the 
results.  The  results  obtained  were,  therefore,  of  mmplid  motion  in  smooth 
water;  and  the  report  says,  "  All  experiments  on  the  resistance  of  fluids 
may  be  reduced  to  the  simple  motion,  in  a  fluid  which  is  at  rest,  of  a  body 
of  a  given  figure,  by  means  of  a  weight  or  any  other  motive  force,  and  to 
the  determination  of  the  time  employed  by  the  body  in  passing  through  a 
given  space."  But  whether,  in  deducing  the  consequences  of  this  simple 
motion,  it  is  not  simplifying  the  question  too  much  to  leave  friction  alto- 
gether out  of  the  account,  might  be  doubted.  Colonel  Beaufoy  always 
deemed  an  allowance  for  friction  necessary  to  the  accuracy  of  his  deduc- 
ti<m8.  But  Bossut  says  in  this  report,  "  The  whole  friction  against  the 
aides,  bottom,  and  rudder,  will  vanish  in  comparison  of  the  resistance 
against  the  bows." 

In  canying  on  the  experiments,  the  results  were  very  exactly  noted,  in 
oomparison  with  the  results  oS  cslculations  founded  on  existing  theofy,  and 
tiie  discrepancy  found  between  the  two  results,  showed  the  rdation  of 
theory  to  truth.  From  a  nnmber  of  experiments,  conducted  and  noted 
with  great  care,  tiiis  deductxm  is  drawn :  "that  the  resistances  experienced 
by  a  surface  moved  with  different  velodties,  in  an  indefinite  fiuid,  viuy 
nearly  as  the  squares  of  the  velocities ;  this  law  will  apply  both  for  the 
direct  resistances  and  for  the  obUque  ;  but  it  must  be  observed  tliat,  strictly 
speaking,  the  resistance  increases  faster  than  the  square  of  the  velocity. 
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and  the  reason  for  thU  ia  eanly  eipUdned;  for  at  aoon  aa  the  Boating  hody 
IB  in  motion,  the  fluid  ia  divided  and  diiphoed ;  hat  aa  thia  eannot  initan- 
taneondy  he  eflbcted,  at  the  oommenoement  of  the  motion  the  velocity  ia 
gradually  aeceleratod :  while  it  ia  amall,  the  water  ia  easily  displaced,  and 
escapes  along  the  aides  of  tiie  vessel,  so  that  its  smfiwe  remains  level ;  hvt 
Rs  the  velocity  increases^  there  is  more  diflRcnlty  is  displacing  the  fluid, 
whiclj  cons(;([uently  accumulates  before  the  bow,  and  forms  a  sort  of  bow 
of  fluid,  which  is  of  greater  or  less  extent  in  proportion  as  the  velocity  is 
great  or  small,  and  also,  of  course,  in  proportion  to  the  size  of  the  solid  bow. 
Also  the  fluid  sinks  towards  the  after  part  of  the  vessel  ;  this  double  effect 
is  the  greatest,  everything  else  being  constant,  when  the  velocity  is  the 
greatest.  Therefore,  the  increase  of  velocity  augments  the  difficulty  a 
vessel  expenences  in  dividing  a  fluid/' 

It  was  shown  also  in  experiment,  that  the  resistances  to  plane  smrflMses 
were  not  exactly  proportional  to  the  areas  immersed,  hut  that  they  increased 

in  a  rather  greater  proportion  than  the  areas  of  the  sur&oes.  It  is  evident 
that  this  would  he  the  case ;  for  the  greater  the  suiftce  ia,  the  greater 
difficulty  must  the  fluid  which  is  fiuroed  before  it  experience  in  esci^ing 
and  recovering  its  level/'  Further,  it  was  found  that  the  resistanoea 
experienced  by  surfaces  immersed  to  unequal  depths,  did  not  follow  the 
same  law  as  the  resistances  to  surfaces  immersed  to  equal  depths.  The 
velocities  of  these  beinj^  the  same,  the  resistances  increased  in  a  greater 
proportion  than  the  surfaces  first  plunged  into  the  fluid ;  but  the  contrary 
was  the  case  with  others. 

The  trials  made  to  compare  theory  with  experience,  in  respect  of  the 
resistances  opposed  by  the  water  to  oblique  surfaces,  were  not  sjitisfactory ; 
they  seemed  rather  to  increase  the  perplexity  of  the  subject,  than  to  sup])ly 
means  toft  removing  its  difficulties.  "  We  see  that  with  respect  to  the  law 
of  the  square  of  the  sine  of  the  angle  of  inddenoe  of  the  fluid  on  the  plane, 
the  results  of  theory  differ  more  and  more  from  those  of  experiment,  in 
proportion  aa  the  angle  in  question  diminishes.  The  motive-weights,  in 
oblique  resistances,  are  always  greater,  according  to  experiment,  than  they 
should  be  as  deduced  from  the  theory.  When  the  angle  of  incidence  waa 
rather  large, — as,  for  example,  63°  28',  and  45^, — ^the  results  of  the  theory 
do  not  differ  greatly  from  those  of  experiment.  But  where  the  angle  of 
incidence  was  88*  41',  26®  84',  21°  49',  or  11°  3',  the  didcrence  between  the 
results  of  experiments  and  theory  were  considerable,  and  incrcjiscd  as  the 
angle  of  incidence  diminished.  It  is  not  possible,  therefore,  to  make  use 
of  theory  to  determine  the  resistances  w  hich  are  experienced  in  oblique 
shocks.  In  the  some  manner,  theory  is  completely  insufficient  to  determine 
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the  resistances  experienced  by  curved  surfaces,  excepting  in  the  case  iu 
which  the  surfaces  do  not  meet  the  fluid  under  small  angles  of  incidence.*' 

But  as,  in  naval  architecture,  the  resistance  has  seldom  to  be  overcome 
hy  a  plane  surface,  meeting  the  shock  cither  vertically  or  obliquely,  these 
investigatioiis  hardly  touched  the  subject  which  this  science  requires  to 
have  determined,  in  order  to  its  perfection.  They  served  no  pnrpoae 
towards  iindiiig  the  solid  of  the  least  resistance,  as  the  law  of  the  cnrvatnre 
in  iuch  a  case  was  unknown.  The  piindplea  shown  to  be  nearly  tme  in 
icgsid  to  plane  mutBeen,  which  meet  the  resistanoe  at  great  an^m  of  inci- 
dence would  be  of  Httle  value  here^  inawnweh  as  the  limit'  of  their  applica- 
tion woold  soon  cease ;  and  the  carve  gradually  diminishing  the  angle  of 
incidence,  would  subject  any  calculations  to  great  uncertainty,  even  should 
a  cooi^icated  fonnnla  be  constructed  and  used  for  the  purpose. 

But  whilst  these  eiperiments  proved  that  the  ensting  theories  of  the  re- 
nrtsnces  of  fluids  were  erroneous,  they  failed  of  leading  to  the  reconstruction 
of  any  theory.  Hence,  whatever  in  naval  architecture  had  been  determined 
hy  the  principles  on  which  those  theories  wore  based,  was  not  only  found 
to  have  been  determined  in  error,  but  nothing  was  provided  for  the  eorrcct 
piiflaiice  of  art  iu  future.  And  naval  architects  were  without  even  an  imagin- 
ary-certainty to  direct  them  in  construction.  This  state  of  the  science  showed 
the  importance  of  further  experiments  with  the  view  to  determine  some 
sure  principles  which  should  serve  as  the  basis  of  a  true  theory.  The  le^ 
lonroes  of  science  had  been  tried,  and  had  not  supplied  the  necessary  aid; 
aperience  had  been  referred  to,  and  the  rules  which  it  had  taught  were  as 
nnoertain  as  they  were  obscure.  The  art  of  building  ships,  and  of  stowing, 
figging,  and  managing  them  had  been  much  more  successfnUy  made  the 
o^ect  of  definite  rules.  Theory  was,  neverthdess,  wanted,  in  carder  to  the 
perfection  of  these  arts.  But  M.  Bomme  says,  "  it  seems  still  to  abandon 
tiie  constructor  to  a  dangerous  uncertainty  (Mtonnement)  and  in  an  obscu- 
rity which  it  cannot  dissipate.  Far  from  being  able  to  show  whieli,  of  all 
the  forms  that  may  be  given  to  ships,  ought  to  make  them  the  fittest  for 
the  sea,  it  can  hardly  demonstrate  the  goodness  of  some  parts  of  the  forms 
adopted."* 

Amongst  tlie  various  qualities  entering  into  the  combination  uecessars'  to 
perfection,  are  those  of  stability  and  speed.  And,  in  order  to  have  all  the 
ftstnres  of  excellence  justly  proportioned,  M.  Bomme  suggests  the  tracing 

*  L'Art  de  la  Marine,  ou  Principcs  et  Preceptes-Gcncraux  de  I'Art  de  Construire, 
d'Amer,  de  M&noeuvrer  ek  de  Conduirc  des  Vaisscaux,  par  M.  Rommc,  Correspondent 
ds  l*Acadfaii«  des  Sdeiims  de  Paris,  et  ProfesBear-Rojal  de  Navigation  des  £ldve8  de  U 
XariM,  i  la  Boehdli,  1787. 
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of  all  tlie  qualities  to  their  aooroe^  ao  that,  knowing  their  reipecliTe 
canies,  generally,  rules  may  be  jformed  easy  of  applicatioa  in  practice ;  and 
the  essential  relations  of  the  setreral  parts  be  obserred  in  construction. 
M.  Romme,  who  was  deeply  interested  in  whatever  tended  to  advance  this 
science,  conducted  some  experiments  at  Rochcllc,  in  1770,  with  this  object, 
and  obtained  results,  at  once  curious  and  important,  llis  researches  were 
directed  to  the  resistances  which  fluids  present  to  bodies  paasiug  through 
them  in  a  direct  course,  lie  says,  "  the  law  which  determines  the  form 
suited  to  fast  saiUng  and  but  little  lee-way,  depends  on  a  knowledge  of  that 
of  the  resistance  opposed  by  the  water  to  bodies  moving  in  it.  It  is  these 
laws  which  serve  to  measure  the  action  of  the  water  on  the  rudder,  to  deter- 
mine the  angle  of  incidence  most  fiivourable  to  its  effect,  to  £mn  the  bow 
and  afcem,  so  that  they  shall  eaaily  obey  this  action,  and  to  fix  aa  well  the 
place  as  the  height  of  the  masts  best  soited  to  aooelerato  the  evolutions. 
Neither  is  itotherwiw,than  from  the  laws  of  the  impulseof  the  waves  iqpon 
floating  bodies,  that  any  ndes  can  be  determined,  to  render  ahipa  easy  in 
rising  upon  the  waves,  and  to  ensure  to  them  easy  and  regular  oaciDationa, 
ao  far  as  these  advantages  depend  on  the  external  fonn  of  ships.  Tlins  it 
is  seen  that  the  qualities  of  ships  are  Intimately  related  to  the  knowledge 
of  the  laws  of  the  action  of  water  upon  bodies  moving  in  it ;  and  these  laws 
are  still  very  uncertain.  In  the  necessity  of  knowing  them,  it  has  been 
assumed  that  some  of  tlicm  appeared  sutiicicntly  probable,  and  plausible 
rcju<onings  have  made  it  bchcved  that  the  water  opposes  to  a  surface  in 
motion  a  resistance  varnng  as  the  squares  of  the  sine  of  the  angle  of 
incidence.  This  principle,  which  alone  could  serve  to  flx  the  form  of  sliips, 
has  been  the  only  one  yet  employed ;  and  experiem^  has  shown  that  there 
could  not  but  be  error  in  following  it.  In  making  use  of  this  principle  in 
calculating  the  forms,  a  particular  consideration  is  also  introduced,  which  is 
not  less  oongectaial.  It  is  supposed  that  the  total  resistance  which  water 
opposes  to  a  ship  in  motion,  is  equal  to  the  sum  of  the  partial  resistancea 
which  the  parts  ni  the  bow  alone  would  experience,  if  isolated*  and  pre- 
sented to  the  shock  of  the  water,  they  were  moved  with  the  velocity  of  the 
ship :  no  regard  is  had  to  the  after  part  of  the  body  in  measuring  the 
resistances,  sold  it  is  thought  that  a  ship,  after  having  been  subject  to  tbe 
friction  of  the  fluid  in  a  course  bringing  the  impulse  on  the  bow,  after 
having  stemmed  the  column  of  water  which  opposes  its  passage ;  the  after 
part  of  the  body,  whatever  it  may  be,  cannot,  in  following  the  bow,  cither 
increase  or  diminish  the  total  resistance.  Thus,  this  adopted  law  prescribes 
no  particular  form  to  the  after  part  of  the  ship:  but  another  consideration 
has  presented  itself,  to  diwipate  that  uncertainty,   it  has  been  thought  that 
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the  fluid  p«rtidBi  met  by  the  how  of  a  ihip  in  motion  ought  to  Ibllow 

the  outline  of  the  immersed  part  to  the  extremity  of  the  stem;  in  order, 
therefore,  that  they  may  strike  tlic  rudder  uudcr  a  great  angle  of  incidence, 
it  has  been  decided  tliat  [the  lowest  water-lines  at  the  after  part  should  be 
Terr  fine  and  very  sharp. 

"  It  is  with  such  a  law,  and  from  such  considerations,  thnt  tlie  form  of 
ships  hiis  been  determined.  Thus,  the  bow  and  after  part  have  been  formed 
on  principles  very  different  and  equally  uncertain.  The  ships  which  have 
resulted  firam  these  combinations  muit  comeqnently  demonstrate  the  in- 
mfficiency  of  the  art.  In  £BCt,  let  w  open  the  reports  of  captains  who 
hafB  commanded  the  most  modem  ships,  and  we  shall  see  tliat  ships 
lardy  sail  with  the  difbieDoe  in  the  dranf^t  of  water  indicated  by  the 
constnutoor.'' 

The  vesults  of  cslculation  in  the  oonstmction  of  ships  were  wroog;, 
together  with  the  tnm; — the  form  of  the  midsh^  and  other  sections; — ^the 
mssts;  and  the  direct  and  oblique  lesistsnces.   Ships  were  deficient  in 

ifaibility,  and  were  doubled,  although  it  was  considered  that  this  property 
could  he  correctly  calculated.  13os3ut  said  that  stability,  "  being  founded 
ou  tlu!  laws  of  the  equilibrium  of  bodies,  has  been  easily  submitted  to 
calculation  ;  and  by  knowing  the  weight  and  the  distribution  of  all  the  parts 
of  :\  ship  desiipicfl,  the  degree  of  stability  which  she  will  really  have  can  be 
always  determined."  Thus,  whilst  the  question  of  the  resistance  of  fluids, 
constituting  one  of  the  principal  theoiies  on  which  the  perfection  of  naval 
architecture  depends,  was  engrossing  a  large  share  of  attention,  it  was 
mnmed  that  another  principal  theory — that  of  the  stability  of  ships — was 
nfliciently  known.  But  whilst  special  investii^ation  prored  one  theory  to 
he  defective,  the  other  was  proved  to  be  so  by  common  experience.  For^ 
ifit  were  aopposed  that  the  deficiency  in  the  stability  of  ships  resulted  from 
a  want  of  care  in  cslcnlating  that  element  in  construction,  still  we  see  that 
theory  did  not  supply  the  means  of  determining  to  what  cause  instability 
wss  owing  in  ships  already  built,  and  then  submitted  to  its  calculations. 
It  seems  that  there  was  scarcely  a  quality  that  could  be  ensured  to  ships 
from  calculation.  Some  ships,  in  which  the  one  feature  of  excellence 
sought  for  was  swiftness  in  sailing,  were  dull  sailers ;  and,  as  cvcrj  thing 
else  had  been  sacrificed  to  gain  that  quality,  the  faUures  were  complete. 
Ships  of  IIG  gims  sometimes  sailed  as  well  im  those  of  74;  and  some  of 
these  would  sail  faster  than  frigates  and  corvettes,  which  had  been  built 
expressly  for  agreed.  Some  ships,  built  to  run  well  before  the  wind,  were 
very  slow  in  rumung,  but  were  fast  sailers  with  the  wind  abeam,  or  closc- 
hanled.  Some  would  not  hold  a  good  wind  without  a  considerable  depth 
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of  false  keel ;  others,  because  they  were  too  ardent,  were  tninnied  very 
much  by  the  stem :  some  would  not  stay  in  a  lieavv  sea,  others  would  not 
carry  their  after-sails  in  a  fresh  wind ;  and  in  some,  the  motions  were  so 
hard  that  no  kind  of  stowage  could  soften  them.  Some  of  the  defects 
pointed  out  had  cliaracterized  ships  for  a^^s,  resulting  from  principles 
adopted  in  naval  architecture^  and  proving  the  necessity  of  new  theoretical 
inquiries  on  the  subject. 

The  attention  of  M.  Romme  had  been  awakened  to  the  subject  of  the 
resistances  of  fluids  by  obaerving,  that  when  ships  were  launched,  the  phe- 
nomeDa  were  of  a  more  striking  charaefeer  than  those  which  could  be 
observed  when  thej  were  impelled  through  the  water  by  the  power  of  wind 
on  tlidr  ssila.  There  nught  be  veiy  little  in  this  common  observation,  con- 
sidered apart  from  other  tilings ;  but  when  we  see  that  the  ideas  it  suggested 
accumulated  and  expanded,  leading  to  experiments  and  investigations  on 
one  of  the  most  diflScult  subjects  in  natural  philosophy,  and  almost  supplant- 
ing old  theories,  w  e  cannot  but  reoogmie  a  deep  and  interesting  importance 
in  the  observance  of  those  simple  facts  whidi  seldom  ^ve  rise  to  more  than 
a  passin*;^  thought. 

These  led  to  a  number  of  experiments,  and  thence  to  the  construction  of 
a  formula  for  calculatiug  the  resistance  of  water  to  bodies  moving  in  it.  He 
referred  to  an  experiment  reported  by  Chapman,  which  seemed  to  ftivoiu* 
his  hypothesis ;  but  it  is  clear  that  Chapman  did  not  infer  from  any  experi- 
ments that  the  form  of  a  ship's  bow  w.as  of  little  or  no  consequence  to  the 
power  with  which  she  would  overcome  the  resistance  of  tlie  water.  The 
fourth  chapter  of  his  work  on  the  construction  of  ships  is  decisive  on  this 
point.  After  giving  the  results  of  experiments  made  with  seven  forms  of 
bodies^  he  says,  The  inference  which  may  be  drawn  from  all  this  is, 
1st.  That  when  the  motion  is  slow,  the  velocity  of  the  body  is  greater  when 
the  sharpest  extremity  is  before,  than  when  the  obtuse  extremity  is.  2nd. 
That,  when  the  velocity  is  increased  to  a  certain  degree,  this  body  runs 
through  the  same  distance  in  equal  tunes,  whichever  extremity  is  before. 
8rd.  That  when  the  velocity  becomes  still  greater,  the  body  runs  through 
the  same  distance  in  less  time  w  hen  the  obtuse  extremity  is  before :  thus  it 
is  the  velocity  of  the  body  which  ought  to  determine  the  place  of  the 
greatest  breadth,  in  order  that  the  resistance  may  be  a  minimum."  *  He 
referred  also  to  an  experiment  recorded  in  the  memoirs  of  the  Academy  of 
Sciences  for  1767,  which  he  considered  would  support  the  same  conclusion. 


*  Tniti  de  la  Constmeiloii  des  TaisssMiz,  Ac^  par  Fiedttio  Henri  de  CShapoan, 
irsdiut  dtt  SuMmi  par  M.  Yial  dn  Caahrbois,  pp.  41-S.  Edition,  1830. 
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He  then  applied  liis  formula  to  the  experiments  wliich  liad  been  ronductcil 
by  the  Abbd  Bossut ;  and  in  1783  he  read  before  the  Academy  of  Sciences 
a  Memoire  detailing  all  that  he  had  done.  However  startling  the  paper 
may  have  been,  it  seems  to  have  gained  a  candid  attention;  and  the 
CheFalier  dc  Borda,  M.  de  Baty,  and  the  Abb^  Boaiat,  were  appointed  to 
esamine  it  and  repoft  tlieieon* 

After  citing  the  eiperiments  jnat  referred  to,  and  another  which  tiio 
anther  had  made,  they  say,  "  From  all  these  examples  M.  Bomme  oon- 
dndes  that  the  reaistanoe  npoa  an  arc  of  a  carve  is  evidently  the  same  as 
upon  the  chord  of  this  arc  He  heUevesi,  also,  that  he  may  therefrom  con- 
dnde  that  the  reaistanoe  upon  the  cnrvilinear  bow  of  a  ship  is  the  same  aa 
if  the  immersed  port  of  the  body  was  formed  by  right  lines  drawn  horison- 
tally  from  the  bow,  and  terminated  at  the  midship  section.  These  propo- 
sitions once  established,  the  author  of  the  ^^femoire  gives  a  general  formula 
for  calculating  the  resistance  upon  tliis  bow  tluis  formed  by  right  lines,  a 
formula  which  he  does  not  pretend  to  demonstrate,  which  he  does  not 
even  give  as  applicable  to  figures  very  ditfcrcnt  from  one  another,  but 
which  he  believes  may  serve  to  compiire  the  resistances  on  the  bows  of 
ships  of  the  same  kind*  lie  shows,  besides,  that  thia  formula  agrees 
well  CTongh  with  the  results  of  most  of  the  experiments  of  the  Abbd 
Bossut,  and  that  it  agrees  equally  with  that  which  the  author  made  at 
Bochfort. 

"We  think,  with  the  author,  that  carves  but  little  different  from  one 
another,  terminated  at  the  same  points,  experience  almost  the  same  resist- 
ancea;  we  think,  also,  that  the  formula  which  he  deduces  in  part  from  this 
first  proposition  gives  more  exact  results  than  the  old  theory;  but  we 
should  Hke  this  formula  to  be  tried  again,  by  applying  it  to  new  experi- 
ments, more  direct,  and  made  with  the  greatest  care :  this  la  also  H* 
Romme's  opinion," 

M.  Romme  therefore  continued  the  investigation  of  a  subject  that  seemed 
to  promise  results  of  so  much  consequence;  and  whilst  his  chief  problem 
bore  on  the  direct  resistance  the  water  opposes  to  floating  bodies,  the  other 
conditions  of  ships  were  consideretl  in  their  mutual  and  dependent  relations. 
He  says,  "  All  ships  which  have  stability,  and  whose  lading  is  stowed  with 
intelligence,  commonly  have  easy  osdUations,  and  but  little  extended,  and 
behave  well  at  sea.  Those  which  have  great  speed  are  steered  easfly,  and 
never  have  much  lee-way :  thua,  amongst  these  qualities  there  are  principal 
and  aeeondaiy,  that  ia  to  aay,  that  some  depend  so  on  others  that  ttuty  are 
direct  and  neoeasaiy  conaequenoes  of  ibem.  Those  whidi  are  immedutdy 
related  to  atability  and  stowage  are  submitted,  as  Hbey  m,  to  known  rules 
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which  are  simple,  certain,  and  easy  to  follow.  Therefore,  the  design  of 
labouring  to  advance  the  art,  ought  to  have  for  its  object  only  to  know  the 
forms  wluch  may  be  the  most  favourable  to  the  speed  of  the  ship,  and  to  the 
action  of  the  rudder.  However,  this  }cnowledge,  separate,  if  it  were  acquired, 
would  not  alone  be  a  sufficient  help  to  faun  excellent  ships.  It  would  still 
remain  to  examine  whether  the  outlines  required  for  great  speed  could  OOO'- 
nit  with  thoie  which  are  neoenary  to  great  itability;  for^  according  to  an 
opinion  commonly  enoogh  reoa^ed,  then  two  quantitiea  cannot,  in  the 
aame  ship,  at  the  same  time,  be  carried  to  a  ^eiy  high  degree.  Tlina  the 
rwearchea  which  I  hare  undertaken  should  not  aim  at  detennining  the 
most  finrouraUe  outline  iar  speed ;  hut  especially  to  ^Useover  in  what  rela- 
tion the  resistance  whidithe  water  opposes  to  ships,  yaiies  when  the  fimns 
of  their  immersed  body  are  very  oonsiderably  diiFerent  In  their  curvature 
and  in  their  capacity.  I  ought  chiefly  to  inquire  whether,  in  increasing 
or  diminishing  the  fulness  of  the  water-lines  of  a  ship  which  should  always 
prwerve  the  same  midship  section,  and  the  same  principal  dimensions,  the 
resistance  of  the  water  would  experience  vciy  perceptible  chancres  ;  and  by 
this  means  it  would  become  easy  to  decide  whether  the  water-Unes  which 
would  be  most  favourable  to  speed,  would  not  lose  this  property  in  becom- 
ing suited  to  a  great  stability,  and  to  a  convenient  capacity,  by  the  increase 
of  their  surface"  Such  was  the  important  problem  which  it  was  necessary 
to  solve  by  experiment. 

Before  entering  upon  the  series  of  experiments  in  which  he  sought  to 
Hcrive  at  the  solution  of  that  great  problem,  M.  Bonmie  investigated  tiie 
relative  force  of  currents  under  diiliBrent  circumstanoes,  by  the  use  of 
curved  tubes,  as  a  preliminary  measure.  We  need  not  stop  to  notice  this 
pert  of  his  labours,  forther  than  to  mention  that  he  obtained  results,  from 
which  he  inferred  the  relative  pressures  of  water  upon  the  bow  and  the 
stem  of  a  ship.  Thus,  "  The  after  parts  of  the  immersed  body  are  not 
pressed  in  the  state  of  motion  as  they  arc  in  the  state  of  rest,  and  that  this 
diminution  of  pressure  takes  place,  not  only  for  surfaces  to  which  the 
direction  of  the  motion  is  j)crpcndicular,  but  also  for  those  to  which  this 
direction  is  more  or  less  oblique.  Further,  the  pressure  of  the  water  upon 
the  anterior  parts  of  a  body  in  motion  is  the  more  increased  as  the  velocity 
of  the  body  is  greater." 

The  inquiries  must  necessarily  be  pursued  in  connection  with  a  body  , 
moving  and  pushing  away  the  water  before  it,  in  order  to  make  room  for 
itself  to  occupy,  in  its  progress.  It  is  evident  that  the  water  may  escape 
from  before  a  body,  more  or  less  easi^,  according  to  some  conditions. 
Experiments  had  showii  that  the  escape  of  the  water  fima  befoie  tihodj  was 
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aliiMMt  entiiely  lateral;  the  determination  of  that  fact  was  of  aome  conae- 
qnenoe,  in  ao  ftr  aa  it  naxroired  the  limita  of  tlie  inqniiy. 
Let  a  priam  (fig.  4)  "  be  pat  into  motion  hj  any  weight  P,  thia  body 
yidda  to  the  power  which  draws  it;  it  pushes  np  i]ie 
Fif.  4.        UmA,  advanoea  into  the  apaoe,  and  ita  Tdocity  ia  aoce- 
*  lerated  hy  degreea,  until  tiie  leastanoe,  whidi  increaaea 

aoeoeniTely,  beeomea  equal  to  the  moving  power.  "Wlien 
a  prism,  sndi  as  fig.  4,  is  in  a  state  of  rest,  the  pleasure 
of  the  water  upon  its  anterior  face  in  a  horizontal  direc- 
tion, or  perpendicular  to  tliis  anterior  face,  is  in  etpiili- 
brium  with  the  horizontal  pressure  Mhich  the  water 
exerts  upon  its  posterior  face.  This  C([uilibrinm  is  the 
only  cause  of  the  rest  of  this  prism ;  ])ut  as  soon  as  it 
acquires  a  velocity  in  a  direction  perpendicular  to  the 
plane  of  one  of  its  faces,  the  anterior  fluid  is  forced  np.  The  water  which 
surrounds  the  posterior  part  is  pressed  by  the  aunounding  fluid  to  follow 
the  body  in  its  course;  thus  it  no  longer  exflrta  any  more  than  a  diminished 
pramre;  let  broi  (fig.  4)  be  a  horixontal  aection  of  thia  pnamj  whose  an- 
terior surface  ia  represented  in  fig.  5  ;  let  p  be  the  depth  at  which  this 
Fiff,  5,  section  is  placed  bek)w  the  level  of  calm  water,  and 

 1    A  the  height  to  which  the  uniform  Telocity  of  the 

g  i   body  ia  due.  If  this  prism  ia  divided  by  many 

'  paralldi  sectiona  infinitely  near  to  each  other^  it  may 

 1    be  regarded  aa  composed  of  an  infinity  of  lamtnse, 

which  are  ho  many  parallclopipedj',  whose  base  is  bros  and  height  l/c ;  and 
it  will  be  necessary  to  determine  the  partiid  resistance  which  the  water 
opposes  to  each  of  these  l:imina3,  in  order  to  conclude  therefrom  the  total 
resistance  which  the  prism  experiences  in  its  motion.  Let  a  represent  the 
tide  ad  of  the  base  of  these  small  elementary  prisms,  of  that  which  is  ex- 
posed to  the  shock  of  the  water,  and  let  dp,  which  is  the  differential  ofpf 
represent  its  height  b  c  (fig.  5) ;  the  clement  of  the  face  of  the  prism  exposed 
to  the  ahock  of  the  water  is  then  a  dp.  When  the  prism  is  at  rest,  the 
peMure  on  thia  element  ia  proportional  to  pi  bnt  aa  aoon  aa  the  body  ia  in 
notion^  aa  aoon  aa  this  fiuse  pnahea  direct^  against  the  anterior  flnid,  with 
a  vdodty  doe  to  the  height  k,  then  the  preaamn  of  water  on  eadi  eilement 
a&eif  iaiiicreaaedf  and  it  ia  in  the  mtioofp  +  A;  for  the  anterior  particles 
lie  Ibieed  to  escape  before  the  body  with  a  velocity'  due  to  thia  same  height 
kf  and  oonaequently  their  pressure  on  abed  mnat  become  proportioiial  to 
/>  +  A.  The  pressmre  upon  an  element  of  iStke  anterior  ftoe  of  the  given 
prism  is  proportional  to  the  weight  of  a  fluid  column  whose  height  is  equal 
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to  the  distance  from  tliis  column  to  the  level  of  the  water,  increased  by  the 
height  to  wliich  tlic  progressive  velocity  of  the  body  is  due. 

"  Let  K  be  a  constant  depending;  on  the  tenacity  of  tlie  fluid,  and  on  its 
specific  «]^raWty;  then  the  pressure  upon  each  element  abed  of  the  anterior 
face  of  the  prism,  shoidd  be  represented  by  A'«  [p  ■\-  h)  x  dp.  The  preMUre 
•  of  tlie  water  upon  the  two  lateral  faces  of  this  prism,  are  equal  and  opponte : 
thus  let  us  examine  only  what  is  the  pressure  which  the  water  exerts  upon 
the  pwterior  face  of  the  hoirizontal  lamina.  This  face  v&abcd,  equal  to  the 
anterior  fiioe.  Aa  aeon  aa  the  body  acquirea  velocity,  the  fluid  paitidea 
which,  in  a  atate  of  net,  were  in  contact  with  the  poateiior  fuse  and  the 
whole  of  the  priam,  can  no  longer,  altogether,  fbUowthe  body  which  eacapea 
from  them.  All  those  which  are  not  capable  of  taking  a  velocity  dne  to 
the  height  h,  because  they  are  diatant  from  the  level  of  the  water  by  a 
quantity  smaller  than  h,  can  no  longer  accompany  the  body  in  its  course. 
The  body  leaves  them  behind;  they  no  longer  exert  any  pressure  upon  it ; 
and  the  fluid  sinks  behind  the  body  below  the  level  of  even  water.  Things 
being  in  this  state,  it  follows  that  the  inferior  particles  are  less  pressed, 
either  because  the  upper  coluuiiis  to  which  they  serve  Jis  a  basis  have 
diminished  in  height,  or  because  the  inferior  fluid  is  forced  by  the  whole 
mass  of  surrounding  water  to  yield  to  this  defect  of  pressure,  and  to  take, 
vertically,  a  velocity  due  to  the  height  h.  The  partial  pressure  which  abed 
ezperiffliced  in  a  state  of  rest,  aud  which  was  proportional  to  p,  ought 
consequently,  in  a  state  of  motion,  to  be  propcniiona]  only  io  p  ~h,  by 
virtoe  of  this  first  cause.  I  call  it  first,  because  a  second  is  joined  to  this, 
to  the  pressure  of  the  waiter  upon  ttus  dement.   In  reality  the 

body  escapes  horisontally  before  the  partidea  whidi  are  in  contact  with 
this  element.  They  may  then  take,  as  th^  actually  do  take,  the  velodty 
of  the  body.  Their  pressure  is  then  diminished  in  the  ratio  of  the  hei|^t 
due  to  this  vdocity;  and,  taking  all  these  considerationa  together,  the 
pressure  of  the  water  upon  the  element  adcif  of  the  posterior  fiice  of  the 
prism  which  moves  with  the  indicated  velodty,  should  be  equal  to 
Ka  {p  —  2  h)  dp.  This  force  is  contrary'  to  the  pressure  of  the  water  upon 
the  anterior  face  of  the  supposed  lamina ;  thus,  the  totid  pressure  which 
the  water  exerts  upon  this  lamina  is  expressed  hv  3  K a  h  x  d p. 

"  If  this  formula  expresses  the  total  pressure  of  the  water  upon  the 
outline  of  an  elementary  lamina  of  the  prism,  it  is  not  the  complete  expres- 
sion of  what  is  called  the  resistance  of  the  water.  This,  as  M.  d'  Alembert 
aaya,  is  the  force  by  which  bodies  that  move  in  fluids  are  retarded  in  their 
motion.  The  siqiposed  lamina  experiences  from  the  foremost  to  the  after 
part  a  pressure  8  K  ahdp,  which  opposes  its  motion,  and  which  must  be 
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waNSome  hy  the  moving  power;  but  if  this  prism,  after  haTing  acquired  its 
imifbrm  velocity  in  an  indefinite  fluid,  were  carried  bv  its  motion,  and  by 
tlie  continued  action  of  the  same  mo\'inj^  power,  into  a  canal  whose  breadth 
should  be  little  dilfercnt  from  its  own,  if  this  body  were  forced  to  ad- 
vance  in  this  canal,  would  its  acquired  velocity  remain  the  same,  altliouirh 
nothing  might  be  changed,  either  in  the  moving  power  or  in  the  number  of 
fluid  hues  which  press  the  anterior  and  posterior  faces  of  each  lamina? 
It  is  seen  that  the  fluid  particles  placed  in  the  line  of  direction  of  the  body 
would  no  longer  be  able  to  move  in  this  new  poflitkm.  to  escape  laterally,  as 
in  an  indefinite  fluid.   Thej  would  be  forced  to  escape  before  it  with  all 
the  velocity  diat  it  oould  take :  they  would  then  experienoe  ipreater  diffi- 
culty in  making  their  retreat,  and  would  contribute  to  retard  the  primitive 
motkm  of  the  prism.  The  resistance  which  the  water  opposes  to  a  hori- 
untal  lamina  in  motion,  is  then  in  the  ratio,  not  only  of  the  force  which 
results  from  all  the  pressures  of  the  water  upon  its  outline,  but  also  from 
the  difficulty  with  which  the  anterior  fluid  makes  its  escape,  to  leave  a  free 
passage  for  the  body.   Let  us  develop  this  second  cause  of  retarding  the 
velocity  of  bodies  moved  in  a  fluid.    In  fig.  4,  let  the  Une  m»  be  drawn, 
which  indicates  both  the  direction  of  the  prism,  and  that  of  a  vertical  plain 
which  divides  this  body  equally  in  the  direction  of  its  length.    The  anterior 
fluid  which  o})poso3  the  motion  is  also  divided  by  this  plain  prolonged, 
into  two  fluid  ma-sses,  which  are  equal  and  equally  disposed  with  regard  to 
the  two  halves  of  the  anterior  face  of  the  body.    Let  us  consider  a  particle 
placed  at  c.    The  body  which  tends  to  advance  into  the  space,  presses  it  to 
retreat  before  it ;  it  (the  particle)  then  presses  all  the  particles  which  imme- 
diately surround  it,  and  these  transmit  this  impulse  to  all  the  summnding 
ftnd.    This  pressmre  extends  itself  successively,  and  is  communicated 
equally  in  as  many  directions  as  we  can  imagine  radii  drawki  from  the  point 
e,as  a  centre,  to  the  Tarions  points  of  the  semi-circle  btr.  Immediately, 
sU  the  floid  which  is  before     is  divided  equally  on  the  two  sides  of  the 
phun  wMch  passes  through  mn.   The  particles  which  are  in  the  anglener 
sseape  in  as  many  dhrections  as  radii  can  be  drawn  from  the  point  e  to  the 
arc  / r,  of  90'',  and  the  mass  which  is  in  the  angle  / c6 escapes  in  the  same 
way  to  the  left  of  the  body.    It  is  thus  that  all  the  fluid  is  arranged  and 
escapes,  to  leave  a  free  space  for  the  body,  whicli  an  external  power  obliges 
it  to  occupy.    If  the  number  of  directions  in  which  the  fluid  mass  enclosed 
in  the  angle  n  c  r,  tends  to  make  its  escape  were  not  so  great ;  if  each  particle 
such  as  c  could  transmit  the  impulse  which  it  receives  from  the  body,  upon 
only  a  smaller  number  of  radii  drawn  from  c  to  a  part  of  the  arc  /  r,  there 
would  be  fewer  particles  moved  in  the  same  time,  their  escape  would  be 
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dover,  and  the  budy  vronld  o^erienoe  moie  difficulty  m  nmnmg  through 
a  given  space.  Thus  the  force  which  retards  the  motion  of  a  lamina,  rafih 

as  that  which  has  been  considered  hitherto,  is  in  the  direct  ratio  of  the  total 
pressure  ulivady  found,  and  in  the  inverse  ratio  of  the  number  of  directions 
in  wliich  tl»e  fluid  that  it  pushes  up  can  make  its  retreat.  Vic  Imvc  said 
tliat  tl\e  fluid  wliich  is  before  this  lamina  must  be  divided  in  its  cseape, 
into  two  fluid  masses;  thus,  the  particles  which  touch  its  anterior  face,  be  iuj^ 
regarded  as  so  many  centres^  that  transmit  in  all  directions,  and  far,  the 
impulse  which  th^  receive,  can  make  their  escape  in  as  many  directions  as 
one  can  imagine  radii  drawn  from  the  centre  e  to  the  tactr,  of  90*^.  It 
roust,  however,  he  remarked^  that  mch  of  tkeae  particles  aa  axe  placed  upon 
the  sides  b  and  of  the  anterior  face  of  the  lamina,  have  more  fiuality  to 
eacape  than  those  which  are  in  the  middle  ofthis  fiice;  hnt  it  reaolta  there- 
from, that  the  vertical  fluid  columns  which  correspond  to  the  middle  of  the 
entire  ftoe  of  the  prism  extend  fiurther  than  ihdr  eoUaieralM,  and  the  fluid 
which  cannot  escape  quickly  enough  at  the  sides,  in  lines  parallel  to  thia 
face,  rises  and  spreads  upon  the  surface  of  the  water.  There  is  then  a  great 
diversity  in  the  escape  and  motion  of  the  particles  which  are  in  contact 
with  the  anterior  face  of  the  supposed  lamina;  but  all  considered  and 
weighed,  if  \vc  take  a  mean  between  all  these  varied  eflects,  we  sliall  con- 
chide  from  tiiem,  that  the  resistance  opposed  by  the  water  to  the  elementary 
lamina  of  the  supposed  prism  is  well  cnouj^h  expressed  by  the  relations 
indicated  before.  It  ouj^ht  then  to  be  represented  here  as  proportional  to 
the  quantity  and,  consequently,  the  total  resistance  experienced 

by  the  united  laminn  which  compose  the  prism  ought  to  be  expressed  by 

"  Let  us  now  consider  how  the  water  resists  prismatie  bodies  when  their 
anterior  face  is  covered  with  a  how  composed  of  two  vertical  plaina,  which 
together  form  a  greater  or  less  plain  angle.  These  plains  are  placed  with 
regard  to  the  base  of  these  prisms,  as  the  lines  t  r  and  t  b  with  regard  to  6  r 
(fig.  4).  The  lines  I r and  are  equal,  the  angle  teriM  always  right,  and 
the  angles  trc  and  tbrm  variable.  The  different  magnitudes  of  these 

*  This  inti^gral  must  be  integrstod  between  the  limits  ji  ■  the  whole  depth  ct  the 
body  and  j»  «  A.  After  this  we  mutt  integrate  the  fUUowiog  ip*k)  ip  between 
thelimits      A  sad  If  we  put «  for  the  depth  of  the  prism,  we  shallhavc^  for 

the  whole  rerietsnoe,  both  poritive  sad  nqpitive^ 

e  h  h 

aecording  to  the  pHadpies  invastigsted  by  Bonuna. 
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last,  alter  the  angle  of  incidence  of  the  water  upon  the  vertical  plains,  or 
upon  the  faces  of  the  bow  of  these  prisms.  We  will  here  suppose  that  the 
posterior  faces  of  these  prisms  remain  sucli  as  tlicy  have  been  alrcadv^  con- 
sidered, and  remark  that  the  figure  btrosia  that  of  each  horizoutal  section 
of  these  new  prisms. 

"  Let  us  now  seek  the  proximate  expression  of  the  resistance  experienced 
hj  an  infinitely  thin  and  horizontal  lamina  of  one  of  these  prisms,  supposing 
that  the  base  of  it,  which  is  the  section  btros,  moves  directly  in  the  line  m  n. 

This  es{ireaaion  ought  to  be  detemuned,  so  that,  being  given,  the  lesist- 
anoe  experienced  by  a  laomia  of  a  priim  whose  base  ii  6  r  o  we  may  oondnde 
therefrom  the  xensfcanoe  upon  this  lamina  covered  with  an  angular  bow 
and  whose  base  it  the  section  ^fro«>  For  if  it  can  become  of  any  use,  it 
oog^t  especially  to  serve  to  compare  resistances  and  to  fix  thdr  relations 
and  that  of  their  variations ;  when  it  shall  have  been  rendered  general,  it 
oaijoA  to  show  the  relation  which  exists  between  the  resistance  that  would 
be  experienced  by  the  midship  section  if  it  were  exposed  immediately  to 
the  shock  of  the  water,  and  that  which  this  same  section  would  experience, 
if  it  were  covered  with  a  bow  and  a  stern  either  angular  or  curvilinear.  It 
is  this  interesting  relation  which,  being  well  known,  can  alone  accelerate 
the  progress  of  the  art,  since  it  is  suited  to  point  out  the  forms  most  advan- 
tageous to  the  speed  of  ships. 

"  Let  us  return  to  the  supposed  prism.  "When  it  is  at  rest,  the  pressure 
of  the  water  upon  btih.  the  direction  perpendicular  to  6  c,  is  equal  to  that 
which  b  c  would  experience  immediately.  Let  A  c  be  represented  by  | ;  when 
the  body  is  in  motion,  with  a  velocity  due  to  the  height  h,i£be  struck  the 
ihiid  immediately,  the  pressure  which  the  water  would  exert  iqpon  this  side 
would  be  proportional  to  (p  +  A),  but  that  which  bt  experiences  is  not  so 
great.  Li  effect,  let  us  resolve  the  motion  of  6 <  in  the  direction  mn, 
into  two  others,  the  one  perpendicular  to  this  side,  the  other  parallel;  bt 
pushes  iqp  the  finid  in  the  ratio  of  the  first  velocity,  and  it  sHdes  in  the 
water  only  in  the  ratio  of  the  last.  Since  the  velocity,  in  the  direction 
mn,  is  due  to  the  height  A,  and  if  i  is  equal  to  the  angle  of  incidence  of  the 
water  upon  b  t,  the  velocity  perpendicular  to  bt  is  due  to  the  height  h  sin«  i. 
Then  the  pressure  of  water  upon  b  t  in  motion  is  proportional  to  (/?  +  h  sin-  i). 
The  fluid  which  /  r  pushes  up  acts  with  the  same  force,  since  the  circumstances 
and  the  forms  are  the  same ;  then  the  pressure  upon  the  two  anterior  faces 
of  the  elementary  lamina  of  the  supposed  prism,  ii  Ka  [p  +  h  sin*  i)  dp, 

*  The  sxpfcadon  ought  to  be  dstetiniiisd,  so  thit  Hm  neistsnoe  experienoed  by  a 
hBuaaofaprism,  whose  bsse  is  ftrei^  nay  be  inftmd  from  the  rsiirtsnoe  upoa  the 
hnuaa  eevtred  with  aa  sogulsr  bowirliose  base  is>tlie  lectloii  ft  Ire* 
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seeing  that  the  posterior  fhce  has  undergone  no  alteration  in  its  fonn,  rela- 
tively to  the  shoek  of  the  water,  the  pressure  upon  this  face  will  be  as 
before,  K  a  {p  —  2h)  dp.  Thus  the  pressure  of  the  water  upon  the  whole 
lamina  is  expressed  by  A'a  A  (2  +  -vi/i^  i)  dp. 

"  The  resistance  which  retards  this  lamina,  in  the  motion  which  a  weight 
tends  to  communicate  to  it,  depends,  as  we  have  already  demonstrated,  not 
only  on  the  magnitude  of  the  pressure  already  found,  but  also  on  the  greater 
or  less  facility  with  which  the  particles  poshed  up  retire  from  before  the 
body.  The  expression  of  tliis  resistance  bdng  Teqmred  to  be  used  in  com- 
paring those  which  both  be  and  bt  experience,  let  us  imagine  the  anterior 
fluid  divided  into  fluid  threads,  parallel  to  m  fi,  and  then  tiie  threads  OQrre* 
apondingto  6/or  dcarethesameinnumber.  If  now,  we  remember  that 
the  fluid  mass,  comprised  in  the  an|^e  neb  has  a  facility  to  escape  laterally 
in  proportion  to  the  number  of  directions  or  of  radii  which  can  be  drawn 
from  the  point  c  in  the  angle  ben^  we  shall  conclude  therefrom  that  the 
fluid  mass  enclosed  in  the  angle  nib  vi  greater;  for  the  fluid  particle 
which  is  at  t  being  pressed  by  the  body  which  advances,  presses,  in  its 
turn,  all  the  surrounding  particles  which  may  escape  in  all  the  directions 
that  we  can  imagine  between  the  lines  /  n  and  /  b.  The  facility  of  the 
escape  of  this  fluid  mass  pushed  up  by  /  b  is  then  in  the  ratio  of  the  magni- 
tude of  bi  n  or  of  (180° — f).  Then  the  resistaiu'c  which  the  water  opposes 
to  the  elementary  lamina  of  the  prism  is  expressed  by  j^^j  (2  -j-  sin*  i)  dp  ; 
and,  finally,  the  total  resistance  experienced  by  all  the  united  lamiiue  of  a 
prism  terminated  by  an  angular  bow,  is  expressed  in  a  very  proximate 
manner  by  iiA^^^L^l/ adp.*  We  see  that  if  the  angle  of  inddenoe 
were  right,  if  the  angular  bow  disappeared,  and  if  the  prism  were  reduced 
to  the  state  in  which  we  have  considered  it  abore,  the  expression  of  the 
resistance  would  become  -^q/ ^  ^J'v*  tihat  is  to  say,  such  as  that  which  haa 
been  found.'' 

Hitherto  the  reasoning  has  had  reference  only  to  bodies  terminated  by  - 

right  lines.    The  formula  was  applied  to  the  results  of  a  great  number  of 

experiments  which  had  been  performed  by  the  Abbe  Bossut,  upon  bodies 
with  plain  angular  bows,  on  which  the  angle  of  incidence  varied  from  &1<° 
to  G°  ;  and  the  results  of  calculation,  by  which  the  velocities  under  the 
variations  of  form  were  changed,  were  in  all  cases  so  near  to  the  facts,  as 
to  satisfy  the  eoomussion,  appointed  by  the  academy  of  sciences  to  consi- 
der them. 


*  TliflHanexeBBaiksinjMtep.lfii],  withtsspsettothslindtsoftlwinti^^ 
.to  this  intagnL 
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TVith  principles  thus  expauded  and  so  applied,  the  application  of  the 
formula  to  curved  surfaces  was  evideutly  practicable,  though  it  would  be 
something  more  complicated.  In  order,  therefore,"  M.  Romme  says, 
"to  proceed  with  the  greatest  order,  let  us  first  consider  the  resistance 
which  the  water  opposes  to  a  body  which  is  the  least  unlike,  in  its  form, 
the  bodies  already  examined ;  I  wish  to  speak  of  prisma  which  have  a 
semi-cylindrical  bow.  The  section  of  the  half  cylinder  j^, 
it  dtr,  fig.  6.  Let  us  deoompoae  the  mi  bt,  of  90** 
into  small  rectiliiieal  dfiments,  the  presnure  of  the  water 
upon  each  of  these  elements,  in  motion,  and  regarded 
as  iaohited,  would  be  proportional  to  {p+h  tin*  t),  the 
preceding  denominations  being  preserved,  and  regard 
bong  had  to  the  considerations  which  have  elsewhere 
led  us  to  similar  lesnlts;  t  is  the  an^  which  each 
dement  fbrms  ffiit,  and  which  is  the  supposed 
direction  of  the  motion  of  the  body.  This  angle  varies 
for  each  of  these  elements.  It  is  zero  at  and  it  is  equal  to  90'"'  at  t.  Its 
value  at  each  intermediate  point  of  bt  is  measured  by  the  arc  cani{)rised 
between  the  point  under  consideration  and  the  extremity  b.  Thus  the  arc 
b  t  being  divided  into  equal  elements,  the  angles  t,  which  correspond  to 
them,  ought  to  increase  from  b  to  t,  according  to  the  natural  progi-essiou 
of  numbers.  The  fluid  particles  which  are  in  contact  with  b  t,  are  theu 
pushed  up  differently  by  these  several  elements.  The  facihty  of  their 
retreat  should  then  vary  at  each  point  of  this  outline :  but  does  each  of 
these  particles  in  particular  obey  these  different  pressures,  and  can  they 
make  their  esa^  in  divergent  directions  ?  Ought  we  not  to  presume  that 
these  partides,  being  contiguous,  transmit  their  different  pressures  at  the 
same  moment?  that  these  pressures  unite  together  to  form  one  mean 
pressure,  by  which  all  the  surrounding  fluid  mass  is  forced  to  escape 
without  dividing  itself?  That  in  this  mass,  the  parts  which  would  be  placed 
80  as  to  obtain  a  more  easy  escape,  share  with  their  eoUaterait  which 
touch  them,  without  discontinuity,  greater  diflBculty  than  these  ought  to 
experience  in  their  escape,  owing  to  their  less  advantageous  position  ?  And, 
consequently,  may  we  not  think  that  these  reciprocal  communications, 
which  appear  to  be  cstabhshed  with  so  much  reason,  on  the  great  mobility 
of  fluid,  extending  themselves  suddenly  one  after  another,  all  the  sur- 
rounding fluid  mass  ought  to  make  its  retreat  as  if  it  had  been  struck  under 
an  angle  of  incidence,  which  should  be  the  mean  between  all  those  which 
correspond  to  the  several  elements  of  the  bow  of  the  body  ? 
"  A  prism  put  under  experiment  by  the  Abb^  Boasut  had  a  plain  anterior 
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mu&tiBe,  whote  farm  wbs  a  pandlelognnu  Its  Inrmdth  wm  19  inchei  8  lines, 
and  it  was  tried  at  saccessive  draofl^ts  of  water,  of  7  inches  10  lines,  12 

inches  5^  lines,  and  15  inches  10  lines.  Ilus  fiiee  was  eovered  wifliasemi* 

c\  iindrical  bow ;  it  had  before  received  an  angular  bow,  formed  by  two 
vertical  plains,  which  made  togetlier,  as  the  lines  />  t  and  t  r,  au  angle  of 
90°  (fig.  4)  ;  tlicse  lines  were  thus  tlie  eliords  of  the  section  of  the  half- 
cylinder,  and  each  of  theui  subtended  an  arc  of  90°.  If  wc  take  a  mean 
between  all  the  angles  of  incidence  of  the  water  upon  eacli  eU  nient  of  tlie  arc 
dt  (fig.  6),  when  the  body  is  moving  from  m  to  n,  we  find  that  it  is  4s>'', 
because  of  the  uuilbrm  and  continued  increase  of  these  angles  from,  b  to  t. 
Let  us  now  remark  that  the  angle  o(  incidence  upon  the  chord  b  t,  or  upon 
the  &oes  of  the  angolar  bow,  is  also  45° ;  thus  making  use  of  the  formula 
whidi  represents  the  resistance  of  the  water  upon  the  angular  bow ;  to 
express  also  the  resistance  experienced  by  the  same  piism  covered  with  s 
semi-cylindrical  bow,  these  two  reaistanoes  ooght  to  be  obvionsly  equal, 
and  this  relation  is  that  which  experiment  has  made  known.  Moreover, 
if  we  calculate  the  duration  of  the  movement  of  the  prism  covered  with  ita 
curved  bow,  by  the  formula  ^^^\*r^*^J* ^^P*  which  agrees  with  its 
form,  we  hnd  that  the  time  ought  to  be  10'81  half-secunds,  and  this  time 
was  obscn  cd  10  81-.  The  body  being  put  at  another  draught  of  water,  ran 
through  E  in  ir(),  and  calculation  gives  12. 

"  This  equality  of  resistance  upon  two  bows,  so  different  in  form  and 
volume,  as  the  half-cylinder  and  the  triangular  piiam,  which  successively 
covered  the  anterior  face  of  the  prism,  leads  to  consequences  as  direct  aa 
they  are  interesting,  upon  the  relation  of  the  capacity  of  the  bow  of  a  ship 
to  the  property  of  sailing  well.  It  foreshows  that  the  first  may  be  varied 
considerably  without  injuring  the  second;  but  the  analogy  is  not  great 
enough  between  these  bodies  and  sea-going  ships  to  give  us  all  the  con- 
fidence that  is  necessaiy  in  these  premature  eondusions,  and  our  considera* 
tions  must  be  extended  to  bodies  less  different  from  ihips. 

"  Hitherto  we  have  considered  bodies  whose  after  parts  were  fonnedwith 
plain  faces,  to  whidk  the  direction  of  the  motion  was 
perpendicular.    Let  us  now  imagphse  that  a  prism  is  7. 
formed  with  an  angular  bow  and  an  angular  stem,  *  |0 

and  that  its  horizontal  sections  arc  represented  by  j  n^^^  • 

snuvi  (fig  7).    Suppose  it  to  be  divided  into  an 
infinity  of  horizontal  laminai,  whose  verj-  small  height  \.  | 

is  dp  :  the  pressure  upon  the  anterior  part  n  5  m  of  >L^ 
such  a  section,  when  the  motion  is  directed  accord- 
ing to  us,  has  already  been  found  from  Ka  (|>  +  A  sin*  i) ;  it  remains 
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then  to  find  the  prcmire  of  water  upon  the  angular  item  num  of 
thia  flame  section.  It  is  different  from  that  which  the  line  mn  would 
experience  directly.  In  fiuit,  let  na  consider,  as  before,  the  whole  fluid 
masa  which  euTdops  the  after  part  of  the  body  when  it  is  at  rest.  Equili- 
bnnm  then  preraUs  between  all  the  moveable  parts  of  this  mass,  but  it  is 
disturbed  as  soon  as  the  body  acquires  a  velocity  due  to  a  height  h.  For 
example,  the  particles  which  enveloped  the  parts  near  the  water-line,  at 
the  stern  of  the  body,  cannot  all  follow  in  its  course  ;  those  whose  depth 
below  the  l(?vcl  of  the  water  is  less  than  the  quantity  h,  can  take  such 
velocity  only  as  is  due  to  their  depth  ;  thus,  they  remain  necessarily  in  the 
rear  of  the  hody,  and  it  becomes  in  this  part  a  diminution  h  of  the  surface 
oi  the  fluid,  below  the  general  level  of  the  distant  and  tranquil  fluid.  The 
pressure  of  the  inferior  particles  is  then  diminished  by  a  quantity  propor~ 
tional  to  the  quantity  A ;  it  is  then,  in  consequence  of  this  first  cause,  no 
longer  proportional  to  more  than/) — A.  A  second  cause  is  joined  to  this 
first,  to  diminish  the  pressure  of  the  water  upon  the  after  part  of  this 
section ;  in  effect,  let  cdam  (fig.  8)  be  a  half  section  of  a  f,^  g 
body  which  is  moved  in  the  direction  c  m;  and  which  is  ter- 
minated abaft  by  two  vertical  plains,  each  of  which  is  inclined 
to  the  direction  of  the  motion,  nebiB  to  em.  Let  ebam 
be  the  place  of  this  section  in  space  in  one  instant,  and 
B  A»t  that  which  it  occupies  in  the  following  instant.  The 
side  c  ^  of  the  aftej  part  is  thus  transported  to  B  yl,  and  its 
direct  uiution  on  being  decomposed  into  two,  the  one,  i  n, 
parallel  to  this  side,  and  the  other,  o  i,  which  is  perpendicular 
to  it,  the  fluid,  which  wa-s  in  contact  with  6  c  in  the  first  instant,  follows 
this  side  in  its  motion,  by  taking  the  shortest  course  o  i,  and  its  velocity 
which  is  tlien  represented  by  o  i,  is  due  to  a  height  h  sin"  b;  bia  the  angle 
A ct»  of  this  side,  with  the  direction  cm  of  the  course  of  this  section.  The 
pressure  of  water  upon  the  after  part  c  b,  is  then  diminished  again  by  a 
quantity  proportional  to  the  height  h  sin*  b.  Thus,  returning  to  the 
elementary  and  horizontal  lamina  of  the  body  whose  section  is  tnum, 
fig.  7,  and  putting  together  all  the  pressures  which  the  water  exerts  upon 
the  bow,  as  well  as  upon  the  stem  of  this  lamina,  r^ard  being  had, 
besides,  to  the  facility  of  the  fluid's  escape,  we  find  that  the  water  opposes 
to  this  isolated  lamina  a  resistance  which  is  expressed  in  the  nearest  man- 

V    Kitkdp  (1  +  gin* ain't)  » 

oy        -   iHo— i 

If  the  angle  i  is  equal  to  the  angle  b,  then  the  total  resistance  upon  a 
lamina  will  be  proximately  expressed  by  ^  ^  ^  ^is^  i'"  ' 
total  mitanoe  of  the  water  i^Km  the  whole  body.by  ^*\^ao-<°'V*' 
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Amongst  tlie  Tarioua  eiperimenta  by  whidi  the  fonnnk  wm  tried,  the 
moit  lemarkable,  perhaps  the  moit  impoitant,  were  those  made  with  » 
model  of  a  ship  of  the  line,  constmcted  on  the  scale  of  one  inch  to  a  foot, 
whose  entire  outline  was  per&ctlj  conformable  to  that  of  the  ship ; — ^with 
a  model  whose  principal  dimensions,  with  the  area  and  form  of  the  midship 
section  were  the  same,  but  whose  water-lines  were  all  formed  of  right  lines 
drawn  from  the  stem  and  sternpost  respectively  to  points  on  the  outline  of 
the  midship  section,  and  which  were,  therefore,  the  chords  of  the  cun  ilinear 
water-lines  in  tlie  ix  rfcct  model ; — and  also  a  prism  M'hose  base  had  the 
same  area  and  form  as  the  midship  section  of  the  models. 

Bq;arding  the  two  models,  which  M.  Homme  calls  perfect  and  altered^ 
he  says,  "  it  would  be  diihcult  to  imagine  that  there  could  be  any  equality 
in  the  speed  of  these  two  models :  nevertheless^  experiment  has  demon* 
strated  that  in  putting  each  of  these  models  at  a  draught  of  water  of  nine- 
teen inches,  which  conesponds  to  nineteen  &et  in  the  origuial,  as  well  as 
at  a  draught  of  water  of  fourteen  and  sixteen  inches,  the  water  opposes  to 
each  an  equal  resistance  in  the  same  circumstances,  in  spte  of  the  dissuni- 
larity  of  theb  forms,  and  the  enormous  difference  of  their  capacity." 

The  prism,  whose  base  was  that  of  the  midship  sectum  of  the  model 
already  mentioned,  was  fourteen  feet  long ;  and  its  use  was  to  determine 
the  resistance  opposed  to  a  model  with  })lain  anterior  and  posterior  faces 
which  foi-med  a  right  angle  with  the  line  of  its  motion,  in  relation  to  the 
resistance  opposed  to  a  body  with  the  same  area  and  form  of  greatest 
transverse  section  with  the  bow  and  stern  on  which  the  water  would  strike 
obliquely.  "  The  expression  of  the  resistance  which  the  water  opposes  to 
thisprismis^^^a<<i».  Let  us  now  seek  that  experienced  by  the  exact 
model  of  the  I&ulre.  The  water-lines  of  this  ship  are  regular  and  con- 
tmued;  thus,  as  we  wish  to  find  only  the  proximate  expression  of  the 
resistance  whidi  the  water  opx>oses  to  this  model,  it  is  necessary  to  calcnlate 
the  angle  formed  by  the  direction  of  the  keel,  and  by  the  chord  from  the 
anterior  part  of  each  water-line ;  to  take,  afterwards,  a  mean  between  all 
these  angles,  and  so  we  shall  have  the  mean  measure  of  the  angle  i,  which 
must  be  employed  in  the  compound  formula.  We  shall  calculate  in  the 
same  manner,  the  mean  angle  b,  corresponding  to  the  after  part  of  the 
model ;  and,  as  the  sine^  b  does  not  differ  considerably  from  sinv^  i,  we 
shall  r^ard  them  as  equal,  and  the  expression  of  the  resistance  which  the 
water  opposes  to  the  perfect  model  of  a  ship  of  the  line,  will  be 
LJiSLlJj^i  adp."   As  the  rectilineal  water-lines  of  the  altered 

180— <  «/ 

model  presented  to  the  water  the  same  mean  angle  of  incidence  as  the 
mean  of  all  the  chords  of  the  elementary  arcs  of  the  peifeet  model  pre* 
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Bcnted,  the  expression  for  the  total  resistance  of  the  models  was  the  same. 
And  it  baa  been  noticed^  that  their  actual  velocities^  under  like  drcum- 
stances,  were  equal. 

"  The  prism  of  whieh  X  have  spoken^  being  put  in  motion,  opposed 
directlj  to  the  shock  of  the  water  a  face  equal  and  similar  to  the  midship 
section  of  eadi  model.  When  its  draught  of  water  was  nineteen  inches, 
it  ran  through  the  space  B,  of  seventj-five  feet  in  86*5' :  the  peifect 
model,  at  the  same  draught  of  water,  and  acted  on  by  the  same  moving 
weight,  ran  through  the  same  space  in  16^.  The  resistances  of  these  two 
bodies  ought  to  be  equal,  stnoe  the  moving  weights  were  the  same; — thns, 
there  ought  to  be  equality  between  the  formulse  which  represent  them,  and 
and  which  'are,  for  the  prism        j  a  d  p,  and  for  the  perfect  model 
E-E^J^^J"a  d p.    AVe  have  then,  A  (180  — i)  =  30/^(1  +  2  sin"  i). 
If  now,  we  take  for  a  basis  the  36*5'  which  are  the  duration  of  the  motion 
of  the  prism  over  the  space  £  j  if  we  aftcnvards  set  up  upon  the  plan  of 
the  lUuttre  all  the  ordinates  of  the  midship  section  divided  into  lamina 
of  two  feet  high,  and  measnie  the  distance  from  this  section  to  the  stem; 
if  we  then  cakulate  all  these  angles  I  corresponding  to  each  lamina,  we 
ahaU  find  that  the  angle  which  constitates  tiie  mean  between  all  these 
angles  f,  which  vary  from  irO' to  16*' 88',  is  14<*4r.  These  values  bong 
snbstitated  in  the  preceding  equation,  caknlation  shows  that  the  time  of 
the  model's  motion  over  the  space  E,  ought  to  have  been  16'81';  and  this 
is  very  nearly  that  which  has  been  really  observed, 

"The  prism  and  the  exact  model  have  also  been  put  to  a  draught  of 
water  of  fourteen  inches.  In  this  state,  the  first  nin  through  E  in  301*, 
and  the  exact  model  ran  tlirough  it  in  13-6*,  If  wc  repeat  here  the  opera- 
tions indicated  before  for  the  draught  of  water  of  nineteen  inches,  the 
mean  angle  i  will  be  found  to  be  13°  58' ;  and  the  time  of  the  motion 
calculated  by  this  formula  is  then  13*53', — a  quantity  which  differs  but 
httle  from  obser\'ation.  We  see  here,  that  a  difference  of  five  inches  in 
the  draught  of  water  establishes,  between  the  bodies  of  the  perfect  model 
in  these  two  states,  a  very  considetable  dissimilarity  of  form;  nevertheless, 
the  agreement  of  the  theoiy  and  eiq^eriment  is  supported  in  these  com- 
parisons; and  the  fonnula  might  have  served  to  foreshow  the  duration  of 
the  motion  of  this  model.  Let  us  again  examine  the  results  which  it  gives 
when  the  after  part  of  this  perfect  model  is  covered  with  a  prism  which  has 
for  its  base  its  midship  section.  The  duration  of  the  movement  of  this 
body  thus  transformed  changes  in  magnitude.  ^\lien  it  was  at  19  inclies 
draught  of  water,  this  model,  with  its  prismatic  after  part,  ran  through  E 
in  22*48*.   The  resistance  whicli  it  experiences  in  this  state,  ought,  accord- 
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ing  to  the  fneoeding  principles,  to  be  expnubH  by  ILJL^ll^l^J^a  dp; 
thus,  by  substitutinf^  in  this  formula  the  data  which  agree  with  tliis  draught 
of  water,  and  forming  a  relation  of  equality  between  this  resistance  and 
that  which  the  prism  experiences  when  it  is  put  in  motion  by  the  same 
moving  weight,  we  have  30  H  (2  +  sin^'t)  =  h  (180  —  i) :  and  the  dura- 
tion of  the  motion  resulting  from  calculation  is  22'34''.  This  model 
transformed,  being  at  fourteen  inches  draught  of  water,  was  also  put  imder 
experiment,  and  moved  by  the  same  weight  which  made  the  prism  nm 
through  E  in  80*1";  the  dniatiQii  of  its  motion  wm  observed  to  be  19*2'  ; 
and  cahnilation  gives  18*4'« 

**  These  last  experiments,  and  the  fimnnla  which  happfly  enough  ezpbnna 
them,  demonstrate  a  phenomenon  tndy  new;  it  is  the  inflnenoe  of  the 
form  of  the  after  part  of  a  body  upon  the  magnitude  of  the  resistanoe 
which  the  water  opposes  In  its  motion.  This  diseovery  is  so  much  the 
more  interesting,  as  it  is  extremely  essential  for  nautical  men  to  know  how 
the  water  acts  upon  the  after  part  of  a  sliip ;  liow  it  alters  its  speed,  and 
the  effect  of  tlie  rudder." 

It  would  have  been  hardly  fair  to  the  eminent  author  under  considera- 
tion, to  have  epitomised  the  arguments  which  he  used  in  demonstrating 
his  proposition.  It  has  not,  however,  seemed  necessary  to  quote  more  of  the 
experiments  by  which  lie  put  his  formula  to  the  test  than  sufficed  to  illus- 
trate its  use.  The  Boyal  Academy  of  Sciences  twice  appointed  a  Com- 
mission to  consider  the  m^moires  which  M.  Romme  presented  on  this 
snfajject.  The  members  f(»ming  this  commission  were  of  the  first  eminence 
in  the  science  they  had  to  conrider:  the  dievaHer  de  Boida»  M.  de  Bory, 
and  the  Abb^  Bossnt.  The  consideration  of  M.  Bomme'a  labonrs  may  be 
dosed  by  some  passages  fh>m  their  second  report  to  the  Academy  in  1785, 
upon  his  second  m^moire:  for,  although  in  the  ^Art  de  la  Marine"  the 
science  of  naval  architecture  is  treated  of  generally,  yet  it  is  the  first 
chapter,  on  the  resistance  of  fluids,  that  gives  a  character  to  the  work. 

"  It  is  two  years  ago  that  M.  llomme  presented  a  mdmoirc  on  the 
resistance  of  fluids,  which  has  attracted  the  attention  of  the  academy. 
The  author  concluded  from  some  experiments  reported  in  that  m^moire, 
that  the  resistance  of  the  water  upon  the  bow  of  a  ship  depended  very 
little  on  the  form  of  that  bow,  and  that  it  w  as  always  almost  the  same, 
whatever  might  be  that  form,  provided  the  midship  section  of  the  ship 
were  not  altered.  The  commissioners  named  by  the  academy  found  that 
this  result,  both  singular  and  very  different  firom  aU  that  had  been  hitherto 
believed  on  the  resistances  of  flnidsy  leqaized  to  be  confirmed  by  experi- 
ments made  on  a  Uttle  larger  scale;  and  it  is  in  oonfimnity  to  their  views 
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tbit  lilo  anHior  lias  mado  thoae  of  iddflli  we  an  going  to  give  an  ac- 

COQZlt* 

"M.Romme  thought  that,  in  order  the  better  to  accompHsh  the  object 
which  lie  propo!scd,  it  was  proper  to  compare  two  bows,  very  diticrcnt  one 
from  the  other,  and  which  should  be,  so  to  say,  the  extremes  iii  con- 
struction. He  had  two  bodies  made  for  this  purpose  by  select  w  orkmen 
at  the  port  of  Rochefort,  the  first  of  which  waa  an  exact  model  of  the 
lUustre,  a  74-gun  ship,  on  a  scale  of  one  inch  to  a  foot.  This  model  was 
ahoiit  fourteen  feet  longhand  three  feet  eight  inches  in  its  greatest  breadth. 
Ifae  aeoond  had  the  aame  midahip  section,  the  same  stem,  and  the  same 
ttempost,  hnt  its  bow  was  ibiined  b7  right  lines  drawn  ftom  the  midahip 
•edion  to  different  pointa  in  the  stempost  and  in  the  stem;  thna  the 
fomu  of  these  two  models  differed  much  more  ficom  each  other  than  any 
ddp  dxffera  from  another, 

"  M.  Bomme  has  compared  the  resiBtanoes  of  these  two  models  at  dif- 
fepent  yelocities  and  at  different  draughts  of  water.  He  made  these  cxperi- 
meuts  in  a  canal  forty  feet  broad,  and  from  seven  to  eight  feet  deep. 

**  The  result  of  these  first  experiments  was,  that  the  two  models,  at  an 
equal  draught  of  water,  and  moved  by  the  same  wei;^hts,  always  experienced 
the  same  resistance.  M.  Romme  found  again,  that  in  drawing  successively, 
first  by  the  stem,  and  afterwards  by  the  stempost,  that  model  whose  surface 
was  formed  by  right  lines,  the  resistanoe  was  the  same.  Finally,  having 
cat  the  two  models  into  two  equal  parts,  and  having  joined  the  fore  part 
of  the  first  to  the  after  part  of  the  second,  and  the  lore  part  of  the  aeoond 
to  the  after  part  of  the  first,  the  two  bodies  always  ran  through  their  space 
of  seventy-five  fiset  in  the  same  nnmber  of  seoondfli,  whether  the  movement 
ivas  made  by  the  stem  or  the  stempost. 

It  appears  natural  to  Gonelnde  ficom  these  experiments,  that  tiie  fiom 
of  the  bows  of  ships  does  not  mnch  infinenoe  the  Tesistanoe  whieh  they 
experience  in  passing  through  the  water.  Several  objections  may,  however, 
be  made  to  that  conclusion. 

**  First,  the  experiments  made  by  M.  Romme  might  appear  to  be  wanting 
in  precision,  because  the  duration  of  each  observation  being  sufiiciently 
short,  a  small  error  of  the  measured  time  gives  a  large  enough  error  in  the 
resistance.  In  the  smallest  velocities,  the  bodies  ran  through  their  space 
in  27"  only,  and  in  the  greatest  velocities,  they  employed  only  15"in  running 
tliroagh  it, — ^and  even  from  13'  to  14",  when  the  bodiea  weve  at  their 
lesst  dranght  of  water.  It  ia  certain  that  the  amallest  errors  committed 
in  these  observationB  miglit  greatly  affeet  the  results ;  and  it  mi^^  have 
been  desnced  that  M,  Bemme  shoold  have  made  hia  eiperiments  with  the 
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tmaHest  Tdodtiet,  or  tliat  he  ihoiild  hm  remfidtod  tHe  defect  of  t]ie  short 
duration  of  the  obflerfations  by  some  proper  means.  Nevertheless,  as  his 

experiments  were  oftcu  repeated,  and  as  their  mean  result  always  gave 
equal  rt'sistances,  as  besides,  experinieuts  have  been  made  on  bodies  of  very 
diiierent  form,  and  as  we  limit  ourselves  to  infer  the  equality  of  resistance 
between  bodies  such  as  our  shij)s,  which  differ  little  from  each  other,  it 
appears  right  to  say  that  the  experiments  of  M.  Bomme  haye  jproved  the 
proposition  which  he  had  advanced. 

It  may  be  again  objected,  that  it  is  possible  the  two  figures  which 
M.  Bomme  has  compared,  have  experienced  the  same  resistance,  only 
because  they  were  equally  defediTe,  the  one  being  too  sharp  and  the  other 
too  obtuse;  and  that,  perhaps,  two  other  figures,  less  dissimilar,  would 
have  experienced  resistances  different  firom  each  other.  But  it  must  be 
confessed  that  this  would  be  the  effect  of  a  rather  extraordinary  diance, 
the  more  so,  as  the  experiments  were  made  at  three  different  dranghts  of 
water,  the  first  at  nineteen  inches,  the  second  at  sixteen  inches,  and  ike 
third  at  fourteen  inches,  and,  consequently,  the  comparison  has  been  really 
established  between  three  different  sorts  of  bodies.  Besides,  it  must  also 
be  said  that  the  siunc  chance  has  taken  place  in  an  experiment  reported 
in  the  memoires  of  the  academy  in  the  year  1767,  page  502,  where  it  is 
seen  that  a  prismatic  body,  terminated  at  one  end  by  two  phuus  and  at 
the  other  by  two  curves,  experienced  the  same  resistance,  whether  it  was 
moved  odb  end,  or  by  the  other ;  finally,  there  is  found  in  the  work  of 
Chapman,  the  celebrated  Swedish  constructor,  an  experiment  which 
gives  the  same  result.  A  solid  of  revolution,  conical  at  one  end,  and 
parabolic  at  the  other,  experienced  the  same  resistance,  by  whichever  end 
it  was  moved. 

"  The  last  objection  that  can  be  made  to  M.  Bomme,  and  which  appears 
the  most  important,  is  drawn  fimm  experiments  made  on  a  large  scale;  I 
would  say,  of  those  which  are  daily  experienced  at  sea.    1^  truth,  it 

appears  to  be  generally  recognized,  that  the  simple  transport  of  weights, 
from  one  end  of  the  ship  to  the  other,  is  sometimes  enough  to  produce  a 
sensible  diilercncc  in  her  velocity.  Now,  this  transport  docs  nothing  else 
than  increase  or  diminish  the  draught  of  water  fonvard  or  abaft.  The 
form  of  the  midship-section  remains  the  same.  How  can  it  be,  that  the 
small  variation  which  the  figure  of  the  bow  then  experiences,  should  pro- 
duce a  marked  efiect  on  the  velocity,  and  that  differences  as  considerable 
as  those  of  the  two  models  compared  by  M.  Bomme,  should  produce  none  ? 
We  confins  that  it  is  not  possible  to  ns  to  reconcile  these  two  things.  It 
may  perhaps  be  repMed  in  fmar  of  M.  Bomme,  that  none  of  the  theocies 
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that  have  been  conceived  on  the  resistance  of  fluids,  account  for  the  fact  that 
bsjott  been  dted,  and  that  in  calculating,  aooording  to  these  theories,  the 
dumge  of  zesiftanoe  which  the  ship  experiences  when  the  inclination  by 
tlie  bow  or  the  stem  Is  increased  onlj  hy  some  inches,  extiemdy  small 
diffeienoes  axe  always  found,  whidi  would  make  it  believed  that  the  differ- 
eaoe  in  the  trim  of  a  ship  is  perhaps  attributed  to  what  results  firom  every 
other  cause ;  as,  for  example,  that  by  the  new  inclination  of  the  masts,  the 
aiils  take  a  different  position  in  relation  to  the  wind,  and  are  trimmed 
more  or  less  advantageously,  or  perhaps  that  the  fore  and  after  sails,  beinj^ 
tlicn  better  balanced,  and  hein*:^  more  in  cquilihrium  with  the  resultant  of 
the  shock  of  the  water  on  the  Ijody,  there  is  no  more  need  to  keep  the  ship 
in  her  direction  bv  the  aetion  of  the  rudder,  which  always  retards  the 
speed.  "We  should  not  dare  to  say  that  the-sc  are  the  true  reasons  of  the 
change  in  ships'  velocity,  caused  by  the  difference  of  their  trim,  but  we 
should  be  very  much  inclined  to  believe  it. 

"  We  conclude,  from  the  examination  that  we  have  just  made  of  the 
opeiimenta  of  M.  Bomme,  that,  if  it  is  not  exactly  true  that  the  form  of 
the  bows  of  sldps  does  not  much  affect  the  resistance  which  they  expe- 
nenoe  by  the  ahock  of  the  water,  it  is  at  least  very  probable  that  the  bows 
nay  vary  a  good  deal,  the  midship  section  remaining  always  the  same, 
without  the  resistance  being  perceptibly  altered.  Great  obligations  are 
due  to  M.  Bomme  for  having  proved,  by  experiment,  this  troth, — ^which  is 
of  the  greatest  importance  to  the  art  of  construction,  and  which  may  con- 
tribute much  to  its  perfection.-' 

In  comparing  the  velodty  of  a  rigid  body  moving  in  a  resisting  me- 
diwn  with  the  force  of  resistance  to  which  the  body  is  subject,  one  ele- 
mcut  of  considerable  importance  has  been  omitted  by  writers  on  the 
theory  of  rciiistances ;  the  element  here  alluded  to  is  the  inertia  of  the 
niass  of  matter  moved. 

A  little  consideration  will  sufiice  to  show,  that  the  inertia  consists  of  two 
distinct  parts ;  the  first  is  the  inertia  of  the  rigid  mass  moved,  and  is  evi- 
dently a  constant  quantity  for  the  motion  of  the  same  rigid  body;  the 
second  is  the  inertia  of  the  mass  of  fluid  medium  put  in  motion  by  the 
rigid  mass  moved:  this  inertia  is  variable;  it  increases  as  the  velocity  of 
the  ri^  mass  increases,  and  diminishes  aa  it  diminishes^  by  a  law  which 
may  be  oonveniently  expressed  by  f{v),  where  p  represents  the  yelodty  of 
the  rigid  mass  moving  in  the  resisting  medium. 

Henoe  the  whole  inertia  of  the  mass  moved  may  be  represented  by — 

^+/(r)       .      .  1. 


Digitized  by  Google 


Ixx 


INTftODVCTIOlf. 


Where,  IV  =  wcijjlit  of  rigid  mass, 

=  accelerating  force  of  gravity. 
If  we  suppoae  the  tiatical  resistance  to  be  represented  by  F(t')  when  the 
rigid  body  is  moving  with  a  Tekxaty  9,  and  F  to  represent  the  constant 
force  Implied  to  the  rigid  man  to  move  it  with  a  velocity  v,  we  shall  have^ 
for  the  motive  force  which  acts  npon  the  rigid  body,  the  expression:— 

r-^Fiv)  r.    .  a. 

The  accelerating  force  is  always  equal  to  the  motive  force  divided  by  the 

inertia  of  the  mass  mov  ed. 

Thereftae  ^.,.^^^J^^  ..... 

uhero  s  represents  the  space  through  which  the  rigid  body  moves,  to 
acquire  a  velocity  v  in  the  time  /. 

If  we  take  into  account  the  friction  of  the  fluid  ma^inwi  thioagh  which 
the  rigid  mass  moves,  the  expression  (2)  will  become 

where  R  depends  upon  the  surface  of  the  rigid  mass  moving  through  the 
medium. 

Then  equation  (8)  becomes— 

EaiphnaHon  of  F{v). 

F  (t?)  is  the  resultant  of  the  fluid's  pressure  on  the  suifiEU^e  of  the  rigid 
body,  in  the  direction  of  its  motion  with  a  velocity  v. 

When  the  velocity  is  zero,  the  function  F  {v)  must  necessarily  vanish,  in 
consequence  of  the  fluid  pressure  being  equal  in  opposite  directions  through- 
out the  whole  extent  of  the  surface  of  the  rigid  body  placed  in  the  fluid 
medium. 

When  the  rigid  body  is  in  motion^  the  fluid  pressure  at  evety  point 
throughout  its  suifiice  must  be  resolved  in  the  direction  of  its  motion,  and 
these  resolved  fiHrces  must  be  computed,  generally,  by  means  of  the  integral 
calculus;  their  sum  will  represent  the  value  of  F(v), 

Let  p  be  the  pressure,  in  tiie  direction  of  a  normal,  at  the  poSnt  Pon  the 
sur&ce  of  the  rigid  mass. 

And  X,  y,  z,  the  rectangular  coordinates  of  the  point  P  referred  to  a 
fixed  point  in  the  interior  of  the  body ;  x  is  measured  in  the  direction  of 
the  body's  motion,  y  is  measured  horizontally,  and  z  vertically.  And  let 
«,  /3,  y,  be  the  angles  which  the  normal  makes  with  the  axes  x,  y,  aud  z. 
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respectively,  we  shall  liave  p  cos.  «,  p  cos.  ^,  p  cos  y,  for  the  resolved 
fitfoes  in  the  directions  of  x,  y,  and  s  respectively— 

where  2  refen  to  ereij  pcrint  on  the  ani&oe,  and  S  cos.  A  will  in  all 
enes  be  equal  to  nollung. 

S  {p  008.  y)  will  add  to  or  tabtract  from  the  irojigaX  of  the  body,  and 
thereby  affect  the  valiie  of 

Both  p,  a,  and  y  will  vary  with  every  point  on  the  surface^ — p  depending 
on  the  velocity  of  the  surface^  and  a,  y  ou  its  form. 

Explanation  qf  f  (v). 

The  quantity  / {v)  depends  partly  on  the  number  of  partides  of  fluid 

monnj  with  the  same  velocity  as  the  rigid  body,  and  partly  on  the  number 
of  particles  moving  with  a  variable  velocity. 

In  the  force  R  is  included  the  amount  of  force  necessary  to  separate  the 
particles  of  fluid  through  which  the  rigid  body  passes;  this  amount  is  very 
small  in  most  liquids,  and  large  in  rigid  masses.'*' 


In  1796  Mr.  Atwood  pubhshed  a  paper^  in  the  Transactions  of  the  Royal 
Sodety,  on  the  stability  of  ships  and  other  floating  bodies.  The  paper  is 
written  witb  great  ability,  and  with  a  comprehensive  knowledge  of  the 
mathematics,  and  the  application  to  mechanics  and  hydrostatics.  This 
knowledge  enabled  him  to  develop  successfully  the  theory  of  statical  sta- 
bility. It  is  intended  to  give  here  sodi  extracts  from  this  yalnable  paper  as 
will  make  the  reader  acquainted  with  its  contents.  In  the  first  place  he 
grres  a  complete  exposition  of  the  three  different  positions  in  whidi  a  body 
floats  permnnently.t  He  also  points  out  the  error  into  whidi  Bongner, 
Elder,  Chapman,  and  other  writers  on  the  subject^  had  fiJlenj  in  siqpposmg 
tiiat  the  inclination  of  ships  from  their  quiescent  position  is  evanescent,  or, 
iu  a  practical  sense,  very  small.  The  force  of  his  remarks  on  this  subject 
has  been  generally  acknowledged. 

He  next  proceeds  to  establish  the  following  proposition.  A  HB  (Fig.  9) 
is  the  section  of  a  symmetrical  solid  body,  floating  in  a  fluid  whose  specific 


•  The  conclusion  of  this  article  has  been  supplied  hy  the  favour  of  Mr.  Robert 
BawBon,  from  a  paper  on  the  Resistances  of  Fluids,  which  he  is  preparing  for  publication. 

t  This  is  hy  no  means  peculiar  to  a Jhating  body  ;  the  same  states  of  e<^uiiibrium,  viz., 
•taU^  mstable,  and  indifferanty  hdong  e<][ualljr  to  a  soUd  body  subject  to  the  action  of 
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gravity  is  a  given  quuntitv  ;  An  '\%  the  water-line  before  the  vessel  has 
been  deflected  by  the  force  of  the  wind  and  waves,  or  other  causes  ,  A' B 

is  the  water-line  after  it  has  been  deflected  tlirough  the 
V«  angle  AO  A.    S  H  vxd  S  H'  are  drawn  perpendicular 

to  A3  Kod  A' £f  respectively,  the  first  through  the  cen- 
treof  gravity  of  the  veaael,  and  the  second  through  the 
centre  of  gravity  of  the  part  AIPB  immersed.  C  and 
C  are  the  centres  of  gravity  ofui  0-4' and  BO-B'/  CD 
'  and  CiX  are  perpendicolar  to  A'S^.  r«  the  volnme 

of^i/ii,and  r'=  thevolnmeofii'Oii^BOB'.   He  then  showed  that 

G  G'  =  — GE.  sin.  A  OA; 
where  G  G'  ia  parallel  to  A'  B  ,  and  G  the  centre  of  gravity  of  the  body. 

The  demonstnition  of  this  problem  dcpeiuls  upon  the 
^   FIff.  10.  following  property  of  the  centre  of  gravity  of  a  system 

of  material  points.  Let  m,,  wi,,  &c.  &c.,  (fig.  10)  be 
a  system  of  material  points ;  draw  w,  A,  m,  B,  wi,  C,  &c. 
m  &c.,  peipendicular  to  ZX;  call  these  distances  r , ,  r „  r,, 
ftc.  &c. :  and  their  common  centre  of  gravity  fxom  A  C 
denote  by  G, 

ThenG=r.5i±^";V^:5i     .  (1). 
Now  let  m,  be  removed  to  r'^  distance  from  AC;  then  if  G'  is  their 
common  centre  of  gravity,  we  shall  have  by  (1) 

that  is,  tho  distance  through  which  the  centre  of  gravity  has  been  moved 
in  the  direction  in  which  w,  has  been  moved  is  equal  to  ^  +  m\  m  ^^^^^ 
the  (hstance  through  wliich  m  has  been  moved.  This  principle  is  readily 
appUed  to  the  determination  of  Mr.  Atwood's  problem. 

ill  is  the  centre  of  gravity  of  AH B.  hy  the  inclination,  the  centre  of 
gravity  c  of  the  volume  A  OA',  has  been  removed  from  c  to  c',  a  distance 
D  in  the  direction  A'  B,  Therefore  by  the  property  just  demonstrated 
we  have 

=  ^^'^i  and  by  trigonometry  we  have 
El^  GE.ma.EGl^GE.nn,AOA}.\GGs^^^Y^-  GE.  sin. 
ADA. 

If  W  is  the  weight  of  the  vessel,  then  IF.  G  GT  is  the  moment  of  the  force 

Mhich  tends  to  restore  the  equilibrium  of  the  body,  after  it  has  been  de- 
flected through  the  angle  A  0  A  :  hence  the  importance  of  calculating  this 
value  in  computing  the  stability  of  vessels. 

Atwood  has  made  the  line  G  G'  the  measure  of  a  vessel's  stability.  He 
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proceeds  next,  to  determine  G  G'  by  means  of  the  conditions  necessary  for 
the  three  kinds  of  eqiuHlunim.  Thus,  if  ^^^>  QE.  ain.  A  OA',  we 
ihaU  have  aa  eqmfiliriiim  of  stability;  if  <  GE.  sin.  A  OA,  we 

«h&a  have  aa  equifibrimn  of  instability;  and  if  ^^'s  GB.mi,AOA, 
we  shall  have  an  equilibrium  of  indifference.   By  supposing  Ae  angle 
A'  OA  to  become  evanescent,  or  very  small,  be  obtains  a  formula  for 
m  all  solid  floating  bodies,  well  adapted  for  the  computation  of  their 
stabilities. 

If  we  suppose  z  to  be  measured  along  the  intersection  of  the  planes  A  B 
and  A'B,  since  the  Tolome  A'  OA  is  evaaesoent,  and  gives  A'O^  OB, 
we  shall  have  ^a'  (fi,Ai,JfOA,dM  -  v» 

^j^jy  ^  4/A'<P,an,A'0A,dM 
ZJ'A'O^.  na.JtOA,dM 

OG^  yi<^(y.ifa.^QA^»_ OJS.da.il'0J,  which  is  a  general  expres- 

«ion  for  ascertaining  whether  a  solid,  when  placed  on  the  surface  of  a  fluid, 
will  float  penuaaently  or  orerset.  The  sine  of  the  angle  A  OA  being  evan- 
escent, we  may  ase  the  arc  ^niytfttifi  of      sine;  then  tiie  above  fbimnla 

irffl  become  G  (?  =  . 

These  formulae  are  applied  in  determining  the  stability  of  the  solids 
yf\oaQ  vertical  sections  form  an  oblong  parallelepiped,  a  cylinder,  or  a  para- 
bolic conoid.  In  all  these  cases  the  figures  are  subjected  to  the  computation 
of  all  their  varkma  fi>nns.  In  the  next  place  we  have  a  further  discussion  on 

lliefonniikGG^«|^{/^o*ir«-^-^};  and  also  a  notice  of  the 

method  used  in  practice  to  approximate  to  the  areas  of  curvilinear  fibres, 
stated  by  Sterling,  Simpson,  and  others.  After  giving  an  exjimple,  com- 
paring Sterling's  method  with  Chapman's,  which  is  founded  on  the  proper- 
ties of  the  parabola,  he  observes,  that  the  same  method  by  which  the  areas 
of  curves  are  found  by  approximation,  may  be  applied  with  equal  eauustoess  to 
determine  the  solid  contents  of  spaoe  and  the  position  of  the  centre  of  granty. 

Beifarea6e  is  then  made  to  some  important  ftcts  regarding  stability,  that 
are  mentioned  by  M.  Bomme  in  "  I/Art  de  la  Marine."  The  sh^  whose 
deficient  stability  was  the  snlject  of  inqimy  were  Ze  Se^kn,  UHemHe,  and 
If  PhiUm.  Atwood  indioatea  with  great  clearness  the  Tarious  causes  of 
instability  in  ▼essels,  and  observes  that  the  force  of  stability  is  to  be  con- 
ndered  a.s  operating  on  Hie  ship,  after  the  force  by  which  it  has  been  inclined 
ceases,  to  restore  the  vessel  to  its  upright  position ;  the  ship,  being  con- 
tinually impelled  by  the  force  of  stability,  revolves  about  a  horizontal  axis, 
passing  through  the  centre  of  gravity,  with  an  increasing  velocity,  till  it 
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arrives  at  its  uprij^ht  position,  and  afterwards  with  a  velocity  continually 
retarded  till  it  arrives  at  the  greatest  inclination  on  the  other  side.  This* 
rolling  of  the  sliip,  with  the  alternate  acceleration  and  retardation  of  the 
angular  velocity,  will  evidently  depend  on  the  force  by  which  the  angular 
motion  is  generated ;  that  is,  on  the  force  of  stability,  and  its  variatioD 
eonesponding  to  the  several  angular  distances  of  the  Teasel  from  its  upright 
poiitioii.  From  this  cause  arises  one  of  the  practical  difficulties  *  in  naval 
architecture;  that  is,  to  give  a  vessel  a  sufficient  degree  of  stability,  and  at 
the  same  time  to  avoid  the  inoonveDienoes  whidi  proceed  fiom  the  too  wgiA 
increase  and  decrease  of  the  sngular  vdodty  in  rolling.  It  is  oertain  that 
the  variation  in  the  force  of  stability  depends  principally  on  the  shape  given 
to  the  sides  itf  the  vesselj  which  admit  of  heing  so  oonstmcted  that  the  force 
shall  increase  either  slowly  or  rapidly  to  its  limit.  Some  useful  observations 
are  made  on  the  rolling  of  ships,  with  reference  to  the  writings  of  Bougner, 
HernouUi,  and  Eulcr.  Bouguer  deemed  the  rolling  of  ships  to  be  analogous 
to  the  nbration  of  a  pendulum,  and  he  proposed  to  find  the  length  of  a 
pendulum  which  should  be  isochronal  with  the  oscillations  of  vessels.  On 
this,  Atwood  observes,  that  this  problem  seems  to  imply  both,  that  the  pen- 
dulum sought,  and  the  vessel  itself,  shall  vibrate  in  arcs  that  are  extremely 
small ;  for  otherwise  the  analogy  would  ML  altogether.  He  further  states  that 
no  oscillating  body  can  describe  arcs  of  unequal  lengths  in  equal  tunes, 
unless  it  is  impelled  by  forces  which  are  in  the  direct  ratio  of  the  distances 
from  the  quiescent  point;  and,  therefiwe,  the  osdllationsof  a  vessel  vibrating 
in  different  finite  angles  are  evidently  not  isochronal  with  each  other,  ainoe 
the  force  of  stability  varies  in  a  proportion  so  diffisrent  from  that  of  the 
distances  from  quiescence;  nor  can  they  be  isoohronai  with  any  pendulom, 
nnleas  the  arcs  of  vibration  are  of  evanescent  magnitude,  in  which  case  the 
force  of  stability,  being  iu  the  direct  proportion  of  the  angles  of  inclination 
from  the  upright,  has  the  effect  of  producing  an  equahty  in  the  times  of 
oscillation.  To  ascertain  a  pendulum  vibrating  in  small  arcs  which  is  iso- 
chronal to  the  oscillations  of  a  vessel,  imder  these  restrictions,  is  a  problem 
which  may  be  solved  with  sufficient  exactness ;  but  unless  the  Hmitation 
that  has  been  mentioned  should,  be  specified,  the  question  is  without  the 
necessary  conditions.  M.  Bougner,  in  the  chapter  entitled  "  que  les  oscil- 
lations sont  isochronet"  does  not  expressly  mention  this  ] limitation;  but 
it  is  piobahle  that  he  oonoeived  it  to  be  implied.  In  the  remarks  on 
the  rolling  of  vesseb,  it  appears  that  Atwood  wishes  it  to  be  understood 
that  the  water's  resistanoe  has  not  been  considered,  which  must  necessarily 

*  This  difficulty  has  besnentirdijroverMnM  bjaa  snitntniHs  fomola  diMjovsredbj 
Professor  Moseley. 
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bave  some  influence  In  retarding  the  oscillations  of  the  vessel,  and  more  in 
the  larger  than  in  the  smaller  arcs.  It  must,  however,  be  observed,  that  the 
resistance  to  the  rolling  of  vessels  is  of  a  very  diflerent  kind  from  that 
which  is  opposed  to  their  progress  tlirough  the  water ;  as,  in  this  case,  a 
volume  of  the  fluid  proportiooal  to  the  vesseFs  bulk  and  velocity,  is  entirely 
diil^aced  during  its  motion ;  whereas,  in  the  rolling  of  ships,  a  far  less 
qnantity  of  water  snflfan  a  change  of  plaoe  by  the  ship's  onrillationB^  which 
■re  therefbre  the  less  retarded  on  this  aooonnt. 

The  piper  isoondnded  l^ft  brief  statement  and  espMilumof  theva- 
utanoeaof  flmda.  Heatideathatthetheaiyof  Bongaer,  Eater,  and  othm 
wkSdk  h  fininded  on  the  renatanoea  being  in  the  dnplieato  ratio  of  the  vete- 
dliea,  is  not  aniBeient  to  aoooont  for  all  the  eompUcated  la^  of  bodies 
moving  in  flnida.  The  trath  of  thia  assertion  appears  to  depend  on  the 
investigations  and  experiments  of  the  Sodety  for  the  improvement  of  Naval 
Architecture,  and  published  by  their  order.  These  experiments  show  that 
the  resistance  of  friction  on  a  smooth  body  moving  in  water  upon  a  surface 
of  258  square  feet  was  equal  to  a  weight  of  90  pounds,  the  velocity  being 
eight  feet  per  second ;  and  also  that  the  resistance  is  not  expressible  by  less 
than  three  terms  of  the  Telodty;  that  is,  if  z  denotes  the  resistance,  and  e 
the  velocity,  then  we  have  z  ^  av^  ev;  in  which  a,  b,  and  c  are 

constant  qnantitiea  to  be  fiirand  by  experiment. 

Mr.  Atwood'a  aeeond  piper,  enlilted  ''A  Bisqinaition  on  the  Stabifify  of 
Sh^a,''  wia  pnUidied  in  the'^flhanaaetionaof  the  B^yal  Society/'  MaidiS, 
1798. 

After  atating  the  abaolnteneoessity  of  attending  to  the  stafailitj  of  vessels, 
he  proeeede  to  iUnatrafte  tiie  appHcation  of  abatraet  scienoe  to  their  con- 
struction and  management,  by  referring  to  the  success  which  had  attended 

the  labours  of  Newton,  in  his  explanation  and  development  of  natural  phe- 
nomena. 

"  The  theory  of  mechanics  having  been  greatly  extended  and  successfully 
employed  by  Sir  Isaac  Newton,  in  the  investigation  of  causes  requiring  the 
most  profound  research,  would  naturally  be  resorted  to  for  a  solution  of 
many  difficulties  that  occorin  the  theory  of  naval  architecture,  which  could 
not  be  obtained  firom  any  other  mode  of  conaidering  the  subject."  He 
goea  on  to  diatinguiah  the  principlea  of  oonatmction,  '*  whieh  are  Ibunded 
XBgni  tmth  and  ri|^  praetice,  firan  othera  wMdi  are  the  olftpring  of  vague 
and  eapriciona  opinion,  iHisintHrpretgation  of  fiustay  and  unfounded  eoiQee- 
tore,  hj  whieh  phenomena  ariring  in  the  practioe  of  nacrigation  are  often 
attributed  to  erases  entirely  different  firom  thoae  by  which  thegr  are  really 
governed.'' 
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Although  all  reralte  dedaoed  by  strict  geometrical  inference  from  the 
laws  of  motion  arc  found,  by  actual  experience,  to  be  perfectly  consistent 
with  matter  of  fact,  when  subjcctetl  to  the  most  decisive  trials,  yet  in  the 
application  of  these  laws  to  the  subject  in  question,  difficulties  often  occur, 
cither  from  the  obscure  nature  of  the  condition,  or  the  intricate  analytical 
operations  arising  from  them,  which  render  it  impracticable  to  obtain  a 
solution ;  or,  if  a  result  is  obtained,  it  is  ezpxeaacd  in  terms  so  involved  and 
complicated  as  to  become  in  a  manner  useless  as  to  any  practicable  purpose/' 
He  justly  obsenresj  with  "vespect  to  the  theory  of  vessels,  it  would  be 
giving  that  tenn  too  nimowed  ameaning  to  eonsidar  it  as- derived  aolefy  ham 
the  laws  of  mechanios;  eveiy  notion  or  opmioa  whidi  may  be  applied  to 
eiphin  satiafiiofcorily  the  phenomena  depending  on  a  vessel's  oonstnictioiK 
and  qualities,  so  as  to  infer  the  eonseqaenoes  of  given  conditioiis,  Bd»- 
pendently  of  actual  trial,  whether  it  originated  from  eiperienoe  akme,  or 
from  investigation  founded  on  the  laws  of  motion,  is  to  be  regarded  as 
forming  a  part  of  this  theory,  in  which  a  constant  reference  to  practice  ia 
so  essentially  necessary ;  for  although  many  principles  are  deducible  from 
the  laws  of  mechanics,  which  it  is  probable  that  no  species  of  experiment, 
or  series  of  obsenation,  however  long  continued,  would  discover,  yet  there 
are  others,  no  less  important,  which  have  been  practically  determined  with 
sufficient  exactness,  the  investi^Uion  of  which  it  is  scarcely  possible  to  infer 
from  the  laws  of  motion ;  the  eomplicated  and  ill-defined  nature  of  the  con- 
ditions in  particular  instances,  rendering  analytical  operations  feunded  on 
them  liable  to  nnoertainty.  Since  the  ptactioe  of  naval  architecture  depends 
80  materially  on  the  knowledge  of  the  canaea  which  influence  the  motion  of 
vessels  at  sea.  mneh  benefit  may  probably  be  derived  from  the  eoBfceiuBon  of 
weU-fennded  princq^les,  both  by  attentive  observation  of  the  qoalitiea  of 
vesselsi  compared  with  their  oonatniction,  as  weU  as  by  investigatioa  of  tfao 
effects  arising  from  particnlarmodesof  constmetion,  depending  on  the  lawa 
of  statics  and  mechanics,  whenever  the  conditions  admit  of  inferring  prin- 
ciples which  arc  clear  and  satisfactory,  and  easily  applicable  to  practice.'* 

We  are  again  introduced  to  the  investigation  of  the  formula  of  stability 
given  in  the  first  paper,  "  to  avoid  the  necessity  of  future  references,  as 
well  as  for  the  purpose  of  stating  more  distinctly  the  observations  which 
follow  it." 

Many  pages  are  appropriated  to  the  calculation  of  the  line  GZ,  or  the 
perpendicular  distance  from  the  centre  of  gravity  of  the  vessel  to  the  vertical 
line  passiug  through  the  centre  of  effort  in  vessela  of  various  seokixnial 
forms.  Although  many  of  theae  calculations  are  not  difficult,  yet  thej  are 
attended  with  considerable  kbour,  and  it  is  quite  possible^  from  the  advanoea 
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whieh  liave  been  made  in  pure  mathematics  since  the  time  of  Atwood,  that 
lome  of  these  c;ilculations  may  admit  of  simplification;  but  notwithstanding: 
this,  the  mathematical  reader  will  find  there  the  display  of  a  sound  and' 
vigorous  judgment  on  questions  of  pure  and  mixed  science. 

Tliirteen  cases  are  given,  in  each  of  which  the  value  of  the  line  above  men- 
tioned is  ascertained  and  applied  to  calculate  the  moment  of  stability,  or  the- 
force  required,  when  applied  at  a  certain  height  from  the  centre  of  gravify 
of  the  vessel,  just  to  balance  the  force  with  which  the  Teiael  endeftVOQls  to* 
regain  its  positioDy  after  it  has  been  de6ected  thzeugh  agtven  aii|^ 

We  ahall  endesronr  to  ilhiatnite  the  genenliiuiGipleiiLVBBtigated  in  thia 
ptper,  hj  an  eumpla,  when  the  aection  of  the  floatmg  body  ii  n  triam^. 
Let  ABC  (fig.  11)  be  a  section  of  .ihe 
floating  body ;  ^  B  the  water-line  at  rest  $  ^*  H* 

G  its  centre  of  gravity ;  and  B  the  centre 
of  gravity  of  the  part  immersed.  Let  the 
floating  body  be  inclined  so  that  IH  is  the 
water-line.  Draw  M  T  through  the  centre 
of  gravity  of  the  part  I CH  immersed,  per- 
pendicular to  IH,  and  ET,  GZ  parallel 
to  IH,  and  GR  parallel  to  MT,  Put  L 
ACB=C,  z.  CAB  =  A,imd^ABC 
=  5.  £  5//=  which  is  equal  to 
LBMTotEGJL  o  and  0,  are  the 
centres  of  gravi^  of  the  trianf^  £f  £  if  and  il  S /. 

ASHB     S  ff.S  B.i^ln.  9 
^ABC'^  AB.BC.sia.B.  * 

fiuky  since  the  aides  of  triangles  are  proportional  to  th&  sines  of  their  oppo- 
site  ang^esy  we  have 


SB  na.(B-6) 

SB.  SH  -  SM*.  By  substituting  this  m  equation  (1),  we  have 

do*  jB 

^SffB       SH^      m.  9.  «n.  (B  ~ S)  ^      ^  ^2) 
/^ABC^AB.BC  ■m.'.B 

Next,  ki  the  value  of  SHhe  found. 

Since     AIS^A.  SHB,  we  have     Endid  (yi;  35) 

AS    £H  ..•.(») 
"sb"  81 

By  trigomnnetry^we  have 

SB  "  ^m.iB-ir  AS  -aruTTj- 


(I). 
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From  theae  equations  we  have  "gj'-j/  ■  ^n.  A 

its       ,   /gin,      Mn  ( i4         ^  ^  _  I 

By  substituting  this  vahie  in  (2),  we  have 

A  SHB  A B. 810  >  dn.0,^O  ^ 

It  win  not  be  difficolt  to  see  thrt;        "-i*  .-.jj^-";  « - 

-  -  >i  « 

But -A*  -  (» - 1). -  ; 

(n^l).  A  B.tlin,A  _       M  /  «n.ii.rin.i> 

■     8iin.(^i>«)  » 

5  I  ly  fin.  (ii  +  »).  tin.  (,3- 9)  J 

by  vestoriiig  the  valne  of  (II — 1). 

By  Atwood's  ibnnula  we  have 
ashb 
ET  ^  Lh,  -^2lBC 
ilB.ib.l.riB.Cr 


where 

Cor.  (1) .  If  ^  =  5,  we  have  C  +  2  5  =  180,  or  C  =  180  -  2  ^  /.  sin.  C 
^mUm%Bi  consequently 

3  IT*,  sin.  (/i- 0)*  V^iin.CB  ♦  «j.tm.t^-«>  ' 

where.. i+^^^M 
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This  investigation  is  introduced  for  the  help  of  those  wlio  may  find  it 
more  couvenient  to  arrive  at  the  conclusion  which  Mr.  Atwood  has  reached, 
by  a  sliortcr  path.  It  is  no  disparagement  of  him  to  say  that  a  principle  is 
susceptible  of  more  concise  investigation  now,  than  it  received  at  his  hands ; 
for  half  a  centuiy  haa  witnessed  important  changes  in  the  manner  of  treat- 
ing  Biai^  aorta  of  qnertiiinia  to  whieh  mathwnBtifli  aie  i^PP^ied. 

We  are  mm  conducted  to  the  edehvated  theorjr  of  Boagner^  fespectUig 
tlie  metaoeutrey  about  which  Atwood  makes  the  fbDowing  obserratioiia: — 
"It  may  be  proper  to  xemaik,  Ihit  the  inetaoentrio  coTTe  described  by  Boa- 
goer  and  M.  Ghdrbou,  and  applied  to  the  preceding  cases^  does  not  appear 
to  have  any  xelatioii  to  the  stabilHj  of  miels,  ensept  in  the  single  point 
wbmtiie  eorve  intersects  the  vertical  axis,  and  therefore  can  be  applicable 
only  in  the  case  when  the  angle  of  the  vessel's  inclination  from  the  upright 
is  evanescent.  Let  FBC,  DAH  (fig.  12)  represent  the  sides  of  a  vessel,  BA 
coinciding  with  the  water's  surface  when  the  vessel  floats  upright;  bisect 
A  B  in  S,  and  draw  I S  E  perpendicular  to  B  A.  Let  E  be  the  centre  of 
gravity  of  the  volume  immersed.  Suppose  the  vessel  to  be  inclined  through 
a  Tcry  small  angle  AS  a,  bo  that  the  water's  surface  shall  now  coincide  with 
ba;  and  let  the  centre  of  gravity  of  the  volume  immersed  be  Q.  Through 
Q  draw  the  Hue  Q  Wm  perpendicular 
todtfyinteraeelingtiieline/fiiithe  Flff,\2. 
VkakW*  This  point  is  eaUed  by  M. 
Bougner  tiw  metaeentre.  One  of  the 
principal  propertiea  of  tiiis  point  is, 
that  whenever  the  centre  of  gravity  of 
the  vessel  is  situated  beneath  it,  any- 
where in  the  line  WE,  (suppose  at  G,) 
the  vessel  will  float  permanently  with 
the  line  IE  vertical;  but  that,  if  the 
centre  of  gra\ity  is  placed  above  the 
metaeen  tre,  (suppose  at  the  vessel 
win  overset,  irom  that  position;  for  drawing  G2,g2,  perpendicular  to  Q^, 
if  the  vessel  should  be  inclined  through  a  small  angle  A  Sa,  so  as  to 
imueise  apoflaonof  tiie  side  the  force  of  pvsssnxe  acting  in  the  direc- 
tloii  of  the  line  QZ,  to  torn  the  vessel  xoond  an  ana  passing  borisontaily 
throof^  win  elevate  the  porta  a^aoent  to  ^»  so  as  to  lestore  the  vpnfjbt 
pootion;  wlieveasif  the  centre  of  gravity  dmold  be  plaoeddiofe  the  meti^ 
centre,  suppose  at  p,  the  ssme  force  of  the  ihtid's  pressure^  by  turning  the 
vessel  ronnd  an  axis  passing  through  g,  must  immerse  further  the  portion 
of  the  side  A  a;  and  this  immersion,  being  continued,  will  cause  the  vessd 
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•to  overset.  Another  property  of  this  point  has  been  demonstrated  by 
M.  Euler  and  other  authors,  which  is  that  when  the  angles  of  a  vessel's 
inclination  are  evanescent,  or  very  small,  the  effect  of  stability  to  restore 
the  vessel  to  the  upright  position,  will  be  as  the  nne  of  the  angle  of  inclina- 
tion GWZ  and  the  line  W  G  jointly ;  at  the  same  imall  angles  of  inclina- 
tioii,  the  itability  of  different  TesieLi  will  be  in  proportioii  to  the  line  W 
«or  dirtanoes  of  the  metacentie  above  the  eentraof  gmvi^ 

Let  the  cam  £  Q  (fig.  18)  repfeaent  the  finatiioedby  fhe  loooenve 
4ie]itraa  of  grantj  of  tlie  immeraed  Tolmiiea,  wbOe  the  Teaael  ia  indined 
^firam  the  upright  throa|^  ai^ ang^  ASH.  M.  Boiigiier  demonatratea 
'that  a  tangent  to  thia  enrve  in  any  point  Q,  will  be  panM  to  the  water'a 
■amrfiuse  CH,  corresponding  to  that  point;  if,  therefore,  throogh  any  two 
•a4)soent  points  Q  and  q,  in  tiie  cnrve  B  Qg^ihe  lines  Q  M,  qN,m  drawn 
.perpendicular  to  the  lines  CH,  chj  respectively,  the  intersection  of  those 
lines  in  the  point  A' will  be  the  centre  of  curvature,  and  A'  Q,  Xq,  will  be 
the  radii  of  a  circle  which  has  the  same  curvature  with  the  cun  e  Q  in  the 
.point  Q.   For  the  same  reasons,  the  line  IV  E  (Rg.  13)  is  the  radius  of  a 

circle  which  has  the  same  curvature 
with  the  curve  E  Q  in.  the  point  E, 
The  point  IV  haa  been  denominated 
the  metacentre  corresponding  to  the 
upright  position  of  the  vessel,  when 
the  line  IT  G  £  ia  pevpendicolar  to  the 
watei'a  aniihoe.  M.  Bongoer  deno- 
minates  the  point  X  the  metacentre 
cofceaponding  to  the  position  when 
the  Teasel  haa  been  indined  from  the 
upright  through  the  angle-^i^fl";  and 
the  curve  JV  X  is  termed  the  meta- 
centric curve,  being  the  line  traced  by  the  successive  metaccntres,  or  inter- 
sections, of  the  lines  QM,  q  N,  drawn  perpendicular  to  the  lines  in  w  liich 
the  vessel  is  intersected  by  the  water's  surfoce,  while  it  is  pmdually  inclined. 
Consequently,  according  to  thia  construction,  the  metacentric  cune  IV X 
is  the  evolntfl^  of  which  the  carve  JS  is  the  involute."  Atwood  goes  on 
to  observe  tiiat  the  propertiea  of  the  metacentric  curve  have  to  be  investi- 
gated by  geometrical  reaaoning^  and  on  this  ground  are  liable  to  neither 
ambigoity  nor  error;  bat  it  does  not  appear  either  in  theworicsof  M.  Bon- 
gucr,  orM.  Claiibois,  or  in  some  of  more  recent  date,  on  what  gronnda 
these  propertiea  are  iqppUed  to  meaaare  the  stability  of  veasds,  or  to  eati. 
mate  their  aecnrity  firom  ovoEcetting^  when  mneh  inclined  firam  the  upright. 
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Though  the  diaeowery  of  the  metacentre  could  not  be  made  by  merelj 
practical  men,  yet  it  was  a  thing  which  lay  in  tlie  line  tliat  a  mathematiciaa 
would  pursue  in  investigating  this  subject ;  and  the  importance  of  this  point 
is  such,  that  he  would  not  fail  of  pointing  out  its  position  on  having  deter- 
mined it.  But,  in  the  question  of  stability,  it  is  not  obvious  that  the  meta* 
centric  curve  is  of  any  value.  The  speculatioiis  of  Bougucr  were  conducted 
afMurt  firora  the  practice  of  naval  architecture,  and  their  results  were  such  at 
the  practical  architect  might  have  sought  in  rain.  The  principles  upon 
which  the  momeiit  of  force  to  keep  a  floating  body  deflected  at  any  given 
aag^  can  be  ealenlated,  were  well  known  before  Bougner  wrote ;  but  the 
metaoentie,  which  he  was  tiie  first  to  notice,  serves  admirably,  bj  its  positutt 
in  relation  to  the  centre  of  gravity,  to  mark  the  different  conditions  of 
stability—^  stable,  instable,  and  indiiferent ;  so  ftr  the  special  notice  and 
naming  of  the  point  are  of  great  importance. 

Several  pages  are  devoted  to  a  description  of  the  rules  for  approximating 
to  the  area  of  plane  curves,  given  by  Newton,  SterUng,  and  Simpson.  Tlie 
rule  given  by  the  last-named  celebrated  author  has  been  used  by  the  most 
eminent  writers  on  the  continent,  and  a  demonstration  of  it  is  to  be  found 
in  Prancour's  Mathematics :  such  notice  has  seldom  been  taken  of  auy 
English  mathematician.  Atwood  concludes  this  very  interesting  paper  with 
an  application  of  the  principles  which  he  has  developed  in  it  to  a  few  nu- 
merical examples,  with  the  nature  of  which  all  students  of  naval  architecture 
shoold  be  acquainted. 

The  value  of  Atwood's  papers  has  been  established  in  England  beyond 
ail  dispute.  The  practice  of  naval  architectare  for  half  a  centniy  is  an 
eminent  proof  of  the  correetness  of  the  result  at  which  he  arrived  on  tbeo* 
letical  considerations.  Tliose  who  appreciate  his  works  ought,  however,  to 
know  that  the  two  conditions  on  which  a  dup's  stability  depends^  and  the 
principle  on  which  it  is  measured,  had  been  deariy  stated  by  Bernoulli  and 
Euler,*  whose  works  it  appears  Atwood  had  read,  since  he  noticed  their 
defects.  Thus  the  merit  of  Atwood  does  not  consist  so  much  in  the  discovery 
of  principles,  as  in  taking  up  principles  already  indicated,  demonstrating 
their  legitimate  consequences,  and  showing  their  application  to  practice. 

Neither  Bernoulli,  Euler,  nor  At;.-ood  has  given  any  attention  to 
the  effect  which  is  produced  on  the  amplitude  of  a  vessel  by  the  force,  re- 
See  "  Principes  Uydrostatiques  ei  M^niqueB,  aur  U  qiuwtiMi  propose  pour  la  seooode 
foispar  rAoadlmie  Bojsk  dsi  Soieaoes:  'Quelle est  la  meiUeim  maniere  de  dimhuur 
la  Boolii  ek  la  IlHlgBge  dHm  Naviie,  mbb  qu'il  pcrde  Bensiblement  par  c«tte  diminution 
aucune  dcs  bonnes  qualit^s  que  sa  construction  doit  lui  donuer.'  Par  M.  Daniel  Bernoulli ; 
Paris,  1757  ;  "  also,  "  A  Complete  Theory  of  the  Construction  and  Properties  of  Vessels," 
&c,  by  Leonard  Euler,  translated  by  Henry  Watson,  Esq.,  Book  i.,  Chap.  4 ;  London,  17W). 
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quired  to  keep  it  at  ft  gi^en  angle,  beiug  suddenly  andooniecatively  applied  , 
from  a  state  of  rest  to  the  extremity  of  the  amplitude  of  the  OBcillatioii. 
Atwood's  formula  shows  only  the  amount  of  force  required  to  preserve  a 
vessel  in  au  inclined  position,  without  regarding  the  effect  of  tlie  accumu- 
lation of  impulsive  force  on  the  vessel.  In  consequence  of  this  omission  in 
theory,  naval  architects  have  found  it  difficult  to  determine  precisely  what 
elements  most  affect  the  rolling  motion  of  a  vessel. 

Tliis  desideratum  has  been  lately  suppUed  by  Professor  Moseley,*  who  has 
formed  an  elegant  theorem  for  determining  the  amount  of  force  which, 
acting  KUfioeasively  in  obedience  to  any  law,  is  necessary  to  incline  a  TOiael 
from  an  upright  potitioii  to  any  given  angle  of  inclination. 

Let  ff  and  IT,  be  the  perpendicolar  distaaeea,  respectiTcly,  from  the  oentie 
of  gravity  of  a  Teasel  to  the  plane  of  flotation^  when  the  vessel  is  at  rest,  and 
when  it  is  inclined  through  a  given  angle  0 ;  and  let  A  and  At  be  the  perpen- 
diecdar  distances,  respectively,  from  the  centre  of  gravity  of  the  part  im- 
mersed to  the  plane  of  flotation,  when  the  vessel  is  at  rest,  and  when  it  ia 
inclined  through  the  angle  6. 

Put  }V  —  the  weight  of  the  vessel : 

Then  if  V  is  the  number  of  units  of  work  necessary  to  incline  the  vessel 
from  an  upright  position  to  an  angle  d,  we  shall  generally  have 

The  discovery  of  this  formula  is  one  of  the  greatest  steps  that  has  been 
taken  in  the  theory  of  naval  architecture  since  the  time  of  Bernoulli.  The 
formula  has  been  verified  in  a  great  number  of  experiments,  made  at  Ports* 
month  dook-yard,  In  accordance  with  an  Admiralty  order,  under  the  diieetioa 
of  theanthor  and  Ifr*  Baweon.  In  conducting  these  experiments  they  hava 
discovered  the  important  fiust,  that  the  angle  of  amplitude  obtained  by  iJie 
polie  of  a  gust  of  wind,  or  by  other  fixMsesi,  acting  anddenly  and  constantly,  la 
about  twice  as  great  as  the  an§^  at  which  the  same  force  would  keep  the  vea* 
ael  at  rest  at  any  inciinatioii.  The  formula  is  of  easy  application  to  practice. 

This  introduction  shows  how  the  theorv  of  naval  architecture  is  identified 
witii  the  laws  of  fluid  matter,  and  is  thus  associated  with  one  of  the  most 
difSctdt  branches  of  natural  philosophy.  Being  thus  dependent  on  those 
laws,  and  unable  to  advance  beyond  the  point  of  their  development,  great 
labours  have  been  undertaken  to  enlarge  the  boundary  of  science,  for  the 
improvement  of  naval  architecture ;  the  success  has,  however,  always  been 
small  in  relation  to  the  efforts.   JBefoie  the  time  of  Archimedes,  the  mere 

♦  On  Dynamical  Stability,  and  on  the  OscillationB  of  Floating  Bodies,  by  the  Rev. 
Henry  Moieley,  M.A.,  F.B^,  in  the  Philosophical  TransaotionB,  Part  2,  for 
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facts  of  the  buoyancy  of  some  bodies  in  water  were  known  as  well  as  they 
have  been  known  since ;  but  he  discovered  the  law  which  determines  these 
facta,  and  wrote  a  treatise  on  the  subject.  It  was  long  before  the  next 
important  step  in  hydrostatics  was  taken  ;  it  remained  for  Stevinus  to  deter- 
mine that  the  pressure  of  fluids  is  in  proportion  to  their  depth.  A  third  dis- 
OOftty  of  the  properties  of  a  fluid  was  made  by  Pascal — that  it  exerts  an  equal 
prcasureinall  directions :  this  last  principle  includes  the  two  preceding. 

Tbeae  ate  the  only  fundamental  principles  of  fluids  that  have  been  yet 
determined.  The  knowledge  of  these,  however^  meets  fhe  neoesnty  of  the 
naval  arduteety  with  reference  to  the  bnoyanoy  and  stability  of  ships;  and 
uomeroas  ezperimfflits  have  realised  an  appioximatkm  to  the  law  which 
determines  the  resistance  of  fluids;  but  the  exact  law  has  not  been  traced. 
In  the  "Examen  Maritime/'  by  Don  George  Juan,  the  subject  is  treated 
at  oonriderable  length ;  but  as  some  of  the  fundamental  principles  are 
assumed  rather  than  demonstrated,  and  as  experiment  has  shown  that  the 
principles  he  assumed  are  wanting  in  exactness,  even  supposing  his  applica- 
tion of  them  to  be  true  ;  and  also,  as  the  manner  proposed  by  him  to  deter- 
mine the  resistance  opposed  to  a  ship  in  passing  through  the  water,  is  de- 
ficient in  the  clearness  necessary  to  practice,  this  branch  of  the  science  of 
naval  architecture  has  not  been  advanced  by  that  highly  talented  author. 

In  looking  at  the  progress  of  naval  architecture,  we  see  that  theory  has 
been  scarcely  an  object  of  study  in  England ;  and  we  sre  forced  to  the 
inference  that  an  adequate  cause  must  have  exirted  for  the  prevailing  indif- 
ftranoe  to  sdenoe.  The  cause  has  prevailed,  and  continues  to  exist ;  &r«  to 
a  great  extent,  the  effect  still  exists.  Atwood,  whose  papers  on  the  stabilitj 
of  floating  bodies  have  been  text-books  for  naval  architects  fiar  half  a 
century,  produced  no  new  ideas  on  the  subject:  it  is  deer  that  heobtsined 
his  principles  firam  foreign  authors.  No  other  work  on  naval  arehiteeture 
in  England  has  professed  to  exhibit  new  truth  or  to  extend  the  science : 
this  object  has  never  been  made  national;  on  the  contrary,  the  policy 
of  government  has  almost  invariably  had  a  tendency  to  discountenance 
and  repress  science.  From  the  latter  part  of  the  seventeenth  century, 
the  usage  of  the  service  was  to  determine  the  construction  of  ships  by  the 
regulations  of  office.  This  necessarily  excluded  science,  and  discouraged 
scientific  education.  The  course  of  experience  from  the  earliest  date  of 
official  estaUishments  for  the  dimensions  of  ships,  clearly  shows  this  effect ; 
there  were  education,  great  talent,  and  improvement  before :  Mr.  Pett  and 
Sir  Anthony  Deane  adorned  their  profiBssum;  but,  after  their  time^  the 
general  qnalificatiflins  of  sh^bnOders  appear  simply  to  have  met  the  legmre- 
menta  of  the  service  as  practical  men.  This  state  of  things  continned  tOI 
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the  beginning  of  the  present  century,  when  the  Board  of  Revision  recom- 
mended, amongst  various  improvements,  a  sound  mathematical  education 
for  shipwriglit  officers ;  and  until  that  recommendation  was  carried  into 
eflfect,  if  all  the  rays  of  science  in  the  country  had  hccu  concentrated  upon 
naval  architecture,  there  would  have  been  no  power  in  the  service  to  receive 
and  use  the  light.  The  rays  were  begun  to  be  collected  to  a  focus  by  meaiu 
of  the  late  School  of  Naval  Architecture ;  but,  unfortunately,  this  was  not 
appreciated  by  the  Adminilty  and  Navy  Boards;  the  goremmeat  haviiig 
omitted  any  attemptto  coltiTBte  acieiiee  in  the  higher  departmeniB.  The 
8ehool  of  Naval  Axchiteetore  was  sappraMed,  and  almoat  all  who  had  been 
educated  in  it,  and  who  lemained  in  the  service^  were  far  a  eonrideraUe 
length  of  time  kept  in  tabordinate  litaationt,  in  whidi  no  opportunity  was 
allowed  them  to  prove  the  valae  of  the  edncation  they  had  received.  Hue 
opportunity  was  at  length  given  by  the  board  of  Admiralty,  nnder  the  eail 
of  Haddington,  and  that  board  and  the  present  have  shown  more  regard  to 
superior  qualifications  in  the  shipwriglit  olliccrs  in  Her  Majc-sty's  service 
than  had  been  shown  previously.  The  experiment  has  had  a  very  promising 
success,  which  time  will  doubtless  increase,  since  both  the  practicability  and 
the  advantage  of  higher  educational  qualifications  are  endeut.  The  renewed 
organization  and  establishment  of  means  to  elevate  the  intellectual  character 
of  the  professional  officers  and  artizans  in  the  dock-yards,  generally,  are  cal- 
culated, in  time,  to  exhibit  these  establishments  under  a  new  phase. 

With  reference  to  the  direct  efforts  which  have  been  made  fat  the 
advancement  of  naval  architecture,  it  is  not  unworthy  of  notice  that  the 
only  important  series  of  experiments  that  have  been  made  in  Bn^^and  were 
undertaken  by  the  late  colonel  Beanfoy,  in  oonneetion  with  a  society  for 
the  improvement  of  naval  architecture,  formed  in  London  in  1791,  and 
quite  i^art  from  the  encouragement  and  aid  of  government,  to  whom  the 
importance  of  tihe  object  was  frequently,  bat  In  vain,  represented  by  colonel 
Beaufoy .  The  financesof  the  society  were  exhausted  before  its  objects  were  ac. 
complished,  or  even,  as  it  seems,  extended  beyond  the  making  of  experiments, 
for  determining  the  law  of  the  resistance  of  fluids,  in  the  Greenland  dock; 
but  when  public  means  failed,  colonel  Beaufoy  carried  on  the  experiments, 
and  performed  all  the  labours  connected  with  them  at  his  own  expense;  and, 
after  his  death,  the  result  of  those  labours  was  presented  to  the  public  by  hia 
son,  Mr.  Henry  Beaufoy,  in  a  large  quarto  volume,  gratuitously  distributed : 
an  act  of  munificence  in  favour  of  sdenoe  worthy  of  the  disinterested  labour* 
of  his  frfther>  and  of  which  there  are  few  examples. 
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Thi  importanoe  of  the  adence  and  the  practice  of  sbip-bulduig  to  ai^ 
iofiilar  kingdom,  a^d  the  extent  tQ  wlijicih  thqr  mutt,  in  Uie  conne 
of  time,  aifect  its  position  iijt  the  scale  of  nations,  can  scarcely  be  OTer? 
rated.  Although  the  power  and  prosperity  of  some  of  the  ancient  states 
were  materially  affected  by  their  relative  maritime  condition,  yet  it  has 
been  reserved  fi»  modem  times  to  witness  the  height  of  that  distinctbn  in 
power,  wealth,  and  influence,  whidi  the  command  of  the  seas,  and  a  coontr 
ksa  commercial  navy,  may,  under  divine  Providence^  confer  on  an  island 
pf  so  Ksstrictod  limits  as  Great  Britain.  In  ^e  cai4y  periods  of  the  histoiy 
of  tliis  country,  its  strength  was  but  very  gradually  consolidated.  But,  at 
length,  when  international  unit}'  gave  freedom  and  energy  to  enterprise, 
both  in  war  and  commerce,  in  which  large  fleets  were  necessarily  employe^ 
the  conntr}'  advanced  rapidly  towards  that  eminence  by  wliich  it  jifji^  heai 
di8ti]i^ii:jhed  amongst  the  nations  of  the  earth ;  and  which  hw  been  sue- 
ccAsfully  preserved  ever  since  it  was  first  attained. 

It  is  worthy  of  n;mark,  that  with  searody  an  exception,  the  territories 
.which  the  English  have  taken  pc^sGsaofn  of,  colonised,  and  retained  as  a 
permanent  part  of  their  donvn^ons,  have  been  acquired  principally  by  means 
of  their  fleets.  That  t^e  ccgaimerce,  the  colonies,  and  the  fleets  of  Grea^ 
Britain  are  niut\u41y  dependent  on  each  other,  and  are  necessary  to  each 
other  for  pootcction,  support,  and  efiKdency  of  power,  to  a  great  extent,  is  a 
proposition  which  no  argommils  are  required  to  establish.  And  in  the 
present  state  of  maritime  and  commercial  enterprise  in  Europe,  the  effec- 
tiveness of  our  fleets,  both  national  and  mercantile,  mu^^  ho  regarded  as 
the  firmest  national  guarantee  for  the  progress  of  our  proq^ 

pcrity  and  power. 

If  we  refer  to  the  a^w  and  states  .which  have  been  the  most  eminent, 
in  both  ancient  and  modem  times,  flnr  ertensive  commerce,  and  consequent 
opulence,  it  wi^ll  be  seen  that  their  prpsperity  haa^  to  a  most  rn^teri^  .exten;t, 
been  connected  with  their  means  of  c^rrj'ing  on  a  traffic  by  ^pa;  and  that 
where\'er  such  means  have  been  pscd  y^ith  sjillicicnt  freedom  and  energy, 
the  result  has  generally  been  most  beneficial.  If  coiitinpntal  states  and 
citicii  bordering  on  thciica,  or  connected  with  it  by  rivers,  flonrishcd  in  pro- 
portion as  they  employed  maritime,  rather  than  land  conveyance,  how 
jlaunensely  innportant  must  it  be  to  England,  that  derives  so  lar^  a  j^rtio^ 

B 


Digitized  by  Google 


2 


A  HISTORY  OP  NAVAL  ARCHITKCTURB. 


of  her  wealth  and  power  fiom  external  Miiiioea,  to  atudy  the  higfaeit  degree 
of  unprorement  in  the  means  which  so  eminentiy  conduce  to  liiis  iw*i*wi«l 
consequence,  greatness,  and  wealth, — advancement  and  improvement  in 
marine  aidiitectaie. 

The  origiii  of  marine  architecture  is  lost  in  the  recesses  of  antiquity ; 
and  we  are  left  to  the  uncertainty  of  conjecture  with  regard  to  the  first  use 
of  floating  bodies  for  oonveysnce.  It  nay,  however,  be  readily  conceived 
that,  without  the  means  of  investigating  the  properties  of  floating  bodies 
generally,  such  eiperiments  onfy  would  be  made  as  necessity  mi^t  lead 
to,-^rand  those  with  the  most  simple  binds  of  craft  that  were  snffidentfy 
buoyant  for  crossing  rivers  with  safety.  (PIsfe  1,  Fig,  1.)  The  experience 
of  benefits  derived  from  this  mode  of  conveyance  would  neoessari]|y  call  for 
the  aid  of  ingenuity, — and  in^rovement  would  follow.  And  a  raft  of  more 
capacity,  constructed  of  several  ports,  mig^  precede  any  descanption  of  canoe^ 
{Phie  1,  Fljf$,  2,  3,)  even  that  formed  of  the  trunk  of  a  tree,  rudely  shaped 
on  the  outside,  and  hollowed  within.   (Plate  1.  FSff,  4.) 

It  is  evident  that,  when  a  very  large  portion  of  the  arts  which  are  sub- 
servient to  the  convenience  and  comfort  of  man,  were  in  a  rude  state,  the 
progress  of  ship-building  could  not  be  very  rapid.  Sueoessrve  ages  doubt- 
less contributed  thdr  improvements  in  the  construction  of  vessels,  before 
such  fieets  could  be  produced  as  those  which  rendered  Tjrre  so  celebrated. 
In  the  progress  of  the  ait,  the  builders  would  forget  the  original  fioating  con- 
veyance which  their  ancestors  had  employed ;  and,  intent  upon  improve- 
nients,  tlicy  would  disregard  the  inferiori^  whicli  they  were  able  to  excel. 
Navigation,  also,  in  its  earliest  efforts,  must  have  corresponded  to  the 
imperfection  of  the  art  <m  which  it  almost  entirely  depended.  The  two 
arts,  then,  in  their  correspondent  rdation  of  support  and  dependence,  pro- 
ceeded together;  and  each  increased  in  importance  and  utility.  This 
appears  to  have  been  the  condition  of  marine  architecture  when  Tyre  flou- 
rished through  her  maritime  industry  and  great  commercial  opulence. 
It  is  not  known-  in  what  descriptions  ci  vessels  the  traffic  of  this  ancient 
oty  was  carried  on ;  but  knowing  the  voyages  they  performed,  loaded  with 
merchandise,  we  are  led  to  conclude  that  they  were  built  with  a  considerable 
degree  of  strength  and  capacity. 

At  a  very  remote  period,  Egypt,  it  is  said,  was  engaged  in  a  course  of 
traffic  with  India ;  tliis  traffic  was  carried  on  by  sea,  between  the  Arabian 
Gulf  and  the  western  shores  of  India;  and,  from  the  shores  of  the  Ara- 
bian Gulf  to  Egypt,  the  merchandise  was  conveyed  by  land.  This  esta- 
blishes the  fact  of  very  early  navigation  in  the  Indian  Ocean ;  whether  this 
navigation  was  carried  on  by  the  Egj-ptians  themselves,  or  whether  they 
extended  their  commerce  to  so  distant  a  coimtrv  as  India  bv  the  intcrven- 
tion  of  foreign  aid  in  vessels  and  mariners.  The  latter  snpposition  appciu^ 
the  most  probable ;  as  the  ships,  if  they  had  belonged  to  the  Egyptians, 
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nu^t  be  sappoied  to  hatve  been  Inntt  nearer  their  own  coontEy,  and  in 
that  eaae  they  m^jtA,  with  greater  adnottage,  have  bronn^t  tfadr  eargoea 
into  the  Bed  Sea,  and  thna  have  amnded  the  tedionsneaa  and  danger  of 
cnamig  the  dcasrta.  Thia,  at  a  period  aoon  after  the  eatabUahment  of  the 
Egyptian  monardij^  was  doobtlew  a  gceat  effort,  by  whatever  people  it  waa 
made;  aa  tiie  timidity  and  inej^eiienoe  of  that  age  rendered  it  neceasaiy 
tat  ahqia  topnrane  a  abw  and  dangerona  ooiirse  within  of  land,  and  the 
want  of  inteOigenoe  and  aldUmade  it  more  dangerous  to  commit  themaelTea 
to  tiie  nncertaintiea  of  the  boondlew  ocean.  But  it  doea  not  appear  that 
this  eommeroe  waa  earned  on  Ibr  a  long  period ;  but  that  aa  the  IQgyptiana 
became  the  vietfana  of  debasing  prejudices,  their  aversion  to  the  sea  over- 
came aU  considerations  of  advantage  arising  from  distant  foreign  oommeroe. 
They  contented  themsdves  with  the  produce  of  their  own  fertile  conntiy, 
and  with  that  of  those  countries  which  their  caravans  were  sufficient  to 
trade  with;  and,  at  the  same  time^  they  excluded  from  all  intercourse  with 
tlianadves,  those  foreignen  who  were  desirous  of  trading  with  them  froiA 
other  parts  of  the  Mediterranean. 

The  Phoenicians  became  the  most  distinguished  people  of  antiquity 
for  their  enterprising  charaota*,  their  mercantile  habits,  and  their  maritime 
voyages.  The  insular  Tyre  succeeded  to  the  city  of  the  same  name,  wliich 
had  been  destroyed,  and  became  the  centre  of  commerce  and  "  the  mart  of 
nations."  The  opulence  of  Tyre  was  a  theme  on  which  the  ancients  dilated ;  ^ 
with  animated  fervour  she  was  called  ''the  golden  city;''  her  arts  and 
manufactures  contributed  also  greatly  to  her  renown,  and  she  was  styled 
"  the  mother  of  crafts/'  But  for  the  variety  of  her  merchandise,  the  extent 
of  her  influenee^  and  the  abundance  of  her  wealth,  she  was  dependent  almost 
wholly  on  the  commerce  which  she  carried  on  by  sea.  This  eminent  city 
enjoyed  a  long  period  of  great  prosperity ;  and  had  ages  of  success,  un- 
clouded by  the  emulation  and  envy  of  a  rival,  and  surpassed  her  predeoessor 
in  name,  in  whatever  was  great  in  commerce,  arts,  and  intelligence. 

Commerce  was  the  object  for  wliicli  the  Phoenicians  held  maritime  pur- 
suits in  estimation.  Tlie  northern  coast  of  Africn,  and  the  southern  and 
western  parts  of  Euroj)C,  were  places  of  intercourse  iiiid  traific,  from  wliich 
merchandise  was  imported  into  T}tc.  And  it  has  been  considered  l)v  some 
writers,  that  the  Phoenicians  found  pui'cha.sers  for  their  wares,  in  tlic  Syrians 
who  are  supposed  to  have  carried  on  a  considerable  trade  overland  with  the 
countries  towards  the  east.  Thcv  not  onlv  devoted  themselves  to  commerce 
with  the  greatest  diligence,  but  they  aimed  with  the  utmost  cautiousness  at 
preserving  its  advantages  by  the  sea,  cntirtjly  to  themselves.  And  they  arc 
said,  for  this  purpose,  to  have  been  extremely  careful  in  their  eflorts  to  con- 
ceal from  others  the  destination  of  their  fleets,  and  to  keep  them  unac- 
quainted with  the  situation  of  distant  ports  to  which  their  voyages  were  per- 
formed ;  when  a  vessel  was  in  sight  wliich  was  regarded  as  a  spy,  tliey  would  ' 
incur  the  greatest  hasard,  even  the  loss  of  their  vessels,  rather  than  lead 
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otlien  into  the  pathB  of  opulence,  which  they  had  diaoovered  by  pcnevering 
enterprise,  and  from  the  advantage  of  which  they  were  most  anxious  to 
exclude  all  rivalry. 

A  writer  of  the  present  day  states,  that their  larger  vessels  were  of  two 
sorts,  being  divided  into  round  ships  or  ffouli,  and  long  shipsi,  galleys,  or 
irireitw$.  When  they  drew  up  in  line  of  battle,  the^nv/i  were  disposed  at 
a  small  distance  from  each  other  in  the  wings,  or  in  the  van  and  the  roar; 
whibt  their  triremet  were  contracted  together  in  the  centre."  The  con- 
struction of  the  ancient  vessels  is  but  very  vaguely  expressed  by  the  names 
they  bore.  Tlie  term  trireme  signified  tliat  three  tiers  or  banks  (tf  oais  were 
used  to  propel  the  vessel  tliat  was  so  designated.  But  in  vrlmt  ninnnor  the 
tiers  of  oars  were  disponed,  appears  to  be  eictrcmely  difficult  of  elucidation. 
Varioiis  conje  ctures  have  been  formed^  and  much  ingenuity  employed  to  de- 
termine tliis  point;  but  a  number  of  considerations  which  arc  not  very 
obviously  reeoncilabl^  ^vhen  applied  to  the  most  important  of  the  ancient 
vessels  that  were  propelled  hy  oars,  make  us  form  our  oondusiona  on  this 
subject  with  some  d^ree  of  diflidenee.  The  accompanying  engravings  of 
triremes  have  hern  given  by  different  authors,  from  information  or  sources 
to  which  they  had  access.  They  are  given  here  merely  as  ilhistrations 
of  wliat  it  has  been  conceived  this  description  of  vessels  was,  without 
much  eonfuleneein  their  accoracy.  {PiaU  2,  aooording  to  Bafiilis,  Sdunffer, 
and  others.) 

It  is  concluded  from  some  passages  in  ancient  authors,  that  the  Plueni- 
cians  extenrk  d  tlu  ir  voyages  as  far  as  Britain,  or  at  least  the  Seilly  Islands, 
M'hich  the  CassUcrhU  s  to  which  they  traded  for  tin,  are  supposed  to  have  been. 
But  on  this  point  the  information  tliat  has  come  down  to  us,  although  it 
may  have  u  tolorahlc  dogjee  of  prol)a])ility,  falls  short  of  ccrtniiity.  There 
can  be  httle  doubt  that  they  nsitcd  all  those  parts  of  the  Mediterranean 
and  the  Black  Sea,  where  they  found  adequate  inducements  in  traffic. 
But  beyond  the  Straits  of  Gades,  or  Gibraltar,  their  course  appears  to  bo, 
to  a  ^eat  exterrf,  a  matter  of  eonjeeture.  The  fact  that  they  traded  to  the 
more  southern  parts  of  the  world,  is  highly  probable,  if  not  absolutely  cer- 
tain. Tlic  possession  of  a  eonvtmient  port  in  the  Red  Sea  enabled  them  to 
build  sliips  to  navigate  the  Tndiim  Ocean.  Tlic  merch.aiidise  wliicli  thoj^c 
ships  obtained  in  cither  At'ricu,  India,  or  tliC  islands  of  the  ocean,  was 
brought  to  KIikIIi,  an  iniportjint  comnierwal  town  on  the  shore  of  the  Red 
Soa.  This  place  continued  dining  sucecssivc  Jigcs  to  be  a  famous  seaport, 
from  wliirli  incrcantilo  fleets  made  long  voyage*;,  and  brought  into  it  the 
I)rodur(^  of  distaut  regions,  enriching  the  countries  to  which  it  happened  to 
be  subject. 

This  was  the  ease  in  the  reigns  of  Dav'id  and  Solomon,  wliosc  ileets  sailing 
from  Klatli,  brouglit  back  from  distant  parts  immense  wealth  in  precious 
metals  and  stones, — by  mIucIi  the  kingdom  of  Israel  was  raised  in  opulence 
.boyoud  all  precedent, — besides  other  articles  of  lujuury  aud  gratiiicAtiou.  TLi& 
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traffic  ap]>cars  to  have  boon  CJirrlcd  on  in  connection  with  the  T\  rums, 
whose  ingenuity  and  cnteq)ri8C  were  known  and  nj)pretiiitc(l  ])y  David  and 
Solomon.  Hence  it  appears  tliat  the  posscvssiou  of  means  to  axrry  on  uu 
extensive  commerce  by  sea,  and  the  dihgent  use  of  tliose  means,  led  to  the 
ajjo^andisement  of  tlie  conntry  to  which  the  trade  of  this  place  was  attached. 
*'  Ships  of  T;irsliish  "  appears  to  have  been  a  general  phrase  for  ships  of 
considerable  magnitude.  Probably  the  celebrity  in  building  ships  to  wliich 
the  people  of  Tiu-^hish  or  Tarsus,  in  Cilicia,  had  attained,  rendered  the  ap- 
phcation  of  the  term  distinctive  of  some  superiority  by  which  they  were 
clniractcrized ;  and  thus  the  appellation  became  distinctive  of  lai^  ships  in 
general.  Those  which  performed  voyages  of  three  years  from  the  lied  Sea, 
are  called  likewise  "  sliips  of  Tarslmh  "  or  "  Tharshish." 

According  to  imcient  authors,  some  extensive  voyages  were  pei%rmed 
from  the  Red  Sea.  Herodotus  and  Pliny  record  similar  voyaj^t  s,  as  that 
nndertaken  and  performed  in  the  reign  of  Necho,  king  of  Kgypt.  Hero- 
dotus, it  appears,  received  his  information  from  tomb  Egyptian  priests,  and 
discredited  their  testimony  on  the  ground  that  the  na\igatort  affinned, 
that  when  pasring  to  the  south  of  the  Africaa  continent  they  saw  the  ran 
towards  ^north;  a  statement  which  appears  to  he  strong  evidence  of  the 
aothentidty  of  the  narrative.  Three  years  were  occupied  in  roalung  the 
drcoit  of  Ajfirica, — the  Phosnidaa  voyagers  returning  by  the  Pillars  of 
Hercules^  and  up  the  Meditenranean  to  Egypt.  Other  voyages  of  similar 
character  were  perf<»med  at  subsequent  periods*  And  Carthage,  the  off- 
spring of  Phoenicia,  sent  out  fleets  on  voyages  of  discovery  to  the  north  end 
south.  After  they  had  entered  the  Atlantic  Ocean,  they  are  said  to  have 
traced  the  western  coast  of  Europe,  and  to  have  visited  Britain;  those  that 
took  the  southern  course,  advanced,  it  is  said,  nearly  to  the  line,  examining 
in  their  progress  the  coast  of  Africa;  and  discovered  the  islands  in  the 
Atlantic  Ocean,  which  in  modem  times  have  heen  called  the  Canaries. 

Hitherto  ship-building  and  navigation  have  been  considered  in  immediate 
connection  with  the  engagements  of  commerce  and  discovery;  as  these  two 
pursuits,  so  intimately  connected,  appear  to  have  been  the  only  objects  in 
which  fleets  were  directly  engaged.  For  although  the  Phoonidana  some- 
times committed  acts  of  violrace  and  piracy,  yet  their  object  in  doing  so 
seems  to  have  been  to  prevent  any  from  following  them  to  thdr  destination, 
besides  their  friends  and  colonists,  as  the  Carthaginians  and  others;  and  to 
preserve  to  themselves  the  valuable  secret. 

But  when  a  knowledge  of  the  art  of  sUp-huilding  was  acquired  by  the 
Oroelu,  it  became  rabserviont  to  very  different  pursuits.  The  Greeks, 
eminent  Ibr  their  refinement  and  greatness,  were  jealous  of  any  rivalry  in 
their  neighbours  which  might  elevate  them  to  similar  distinctions.  The 
interoourae  whidi  tended  to  equahxe  the  advantages  of  diffierent  countries,  to 
exalt  their  intelligence,  and  refine  theur  manners,  was  inconsistent  with  the 
supremacy  of  one  small  nation  in  the  midst  of  the  earth.   Addictedto  arms. 
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and  glorying  in  the  elevation  to  which  their  arma  had  raised  thcni^  they 
woidd  readily  employ  the  arts  of  ship-biiilding  and  navigation,  for  the  pur- 
poses of  war,  to  render  thcnisolves  the  more  formidable.  Poetry  and  history 
eoncur  in  sho^^'ing  in  what  estimation  the  power  derived  from  a  knowledge 
of  these  arts,  was  held  by  the  (irecks.  The  glowing  imsigination  that  was 
employed  to  cmbcUish  the  narrative  of  the  voyage  performed  by  the  ship 
ArgOf  is  evidence  of  the  glory  that  was  supposed  to  have  been  derived  from 
the  Bucceftsful  expedition  of  Jason.  Let,  however,  the  whole  of  this  tale  be 
regarded  as  a  fiction,  still  the  manner  of  celebrating  even  a  fictitious  adven- 
ture, shows  the  regard  which  is  attached  to  its  analogies  in  reality.  The 
testimony  of  antiquity  assigns  to  the  earliest  efforts  of  navigation  hy  the 
Greeks,  the  character  of  violence;  either  in  kwless  descents  for  plunder  on 
neighKniring  states,  or  in  open  and  equal  war.  And  until  the  time  of 
Akxander,  tha  noaitinie  ponvor  of  Gveeet  aeims  tolim  been  employed  prinp 
cipally  in  war.  But  when  that  greit  odoqaemr,  m  Ida  mm^iB  siege 
of  Tyre,  witnessed  the  lenilta  of  conmiercial  pBEiaits  in  the  iHBinciiMO  weeltB 
of  that  city,  he  became  ambitioiia  to  add  the  xidiea  of  commerce  to  the  di»- 
tinctiona  of  milttaiy  eonquesta.  With  that  fiew  he  bnilt  Alexandria  in 
Egypt,  after  he  had  snbdiied  that  oouiiiy  nnder  hia  own  sway.  By  thk 
means  he  conaidflred  the  tiaffio  of  liie  East  and  West  might  he  aeea»d. 
And  such  waa  the  anooess  of  tins  measure,  that  it  ia  aaid  thai  the  divefaion 
of  nmunerce  which  it  led  to,  was  more  injuiioaa  to  the  l^rriani^  than  the 
destruction  of  their  city  which  had  preceded  it. 

The  Greek  Tcssek  bore  tiie  general  name  of  galleys ;  but  thia  name  waa 
applicable  to  Tcsada  of  conaiderably  faiied  capacity  and  power.  Thqr  were 
distinguished  acoording  to  the  arrangement  of  oars,  by  whidi  thej  were 
propelled;  aa  the  Unme  (Plate  8,  from  Bafini^  with  two  tiers  of  oars, 
although  BafiuB  gives  a  Urmne  with  one  tier  of  oara  only  {Plate  4) ;  tlie 
trireme  (Plate  2)  wUih  three  tiera,  the  h^tereme  (Plate  6),  and  ao  on,  ac- 
cording to  the  nxonber  of  banks  of  oaia  that  were  iiaed.  But  those  who  have 
endeavoured  to  determine  what  waa  the  description  of  the  andent  galleys, 
haTo  found  great  difficulty  in  the  investigation  of  the  snlgecl^  owing  to  the 
uncertainty  of  the  manner  in  whidi  the  lowera  were  placed.  Bndeaivouia 
haye  been  made  to  produce  plana  in  which  it  haa  been  attempted  to  reoondle 
the  variooB  ideas  associated  with  the  andent  galleys.  But  the  most  probable 
i^pears  to  be  ihat  whidi  supposes  each  bank  to  conabt  of  a  given  number 
of  oars  placed  obliquely,  with  sndi  a  pevpendicnlar  distance  between  them, 
aa  to  allow  the  inner  end  of  the  second  oar,  being  woflked,  to  pasa  dear 
of  the  head  of  the  man  who  waa  woridng  the  first;  and  ao  on  snGceasiTdy, 
whether  the  tiercfoersoonsiated  of  ihreei,ibar,  or  five.  On  thia  supposition 
the  number  of  tiers  of  oars  would  relate  only  to  the  lengdi  of  the  galky, 
other  oonsiderationa  in  her  eonstmctkm  not  reqniiing  to  be  materially 
varied.  Th^  were  doubtieas  improved  upon  by  the  Giedn,  during  the 
lengthened  pedod  in  which  sdenoe  and  the  arta  flouriahed  amongst  them. 
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It  it  not  mom  potable  to  oirife  ot  aiqr  Msoorafee  kmnrledge  of  tlie  tteps  hy 
wliidi  the  Giedu  inqpfovod  tlie  ooDitri^^  But  tiie  very 

tnpenor  ditnictor  ofthote  whidi  composed  their  nanet  in  the  moot  floarith- 
ing  poriods  of  Gvodan  luttoiy,  dunra  that  naval  anshitectnie  mutt  have 
been  ttodied  with  a  veftmiee  to  traiartiiic  principles,  and  with  the  tme  aeal 
figr  eminenoe  that  led  them  to  fiOEodl  in  otiier  arta  ind  toienoet. 

Until  a  <»inp«ratifd)f  late  period  in  the  empiie  of  Bome^  the  Bomant 
held  maritime  pmanitt  in  the  kwett  eetnution;  being  atanott  wholly  un- 
eeqoainted  with  the  art  of  buUing,  and  etteeming  the  lifb  of  a  mariner 
unworthy  of  a  citiien  whoae  lank  would  entitle  him  to  be  admitted  into 
the  l^giflfnt.  Their  military  suooettet  raited  tliem,  by  a  progretnve  ad- 
vanrmamt,  to  that  tignal  emmflnce,  in  whkhthiqr  held  atanott  every  civilised 
ttito  and  nation  in  tokjeclion.  And  what  remained  tat  a  navy  to  aooom- 
pliih?  One  city  waa  yet  ifet  rivaL  Ctrthage,  the  opulent  and  bisve  city, 
the  ofliiiBring  of  Fhotoioi^  whote  oonmifiroial  populatioiL  imitited  the  habits, 
and  emulated  the  grettnett  of  Tyre,  waa  the  oontpcnout  olject  of  envy 
and  hatred  of  the  Bomant.  From  the  time  when  Tyre  otated  to  hold 
the  tovereignty  of  the  tea,  the  Carthaginian  fleets  were  tnpreme  in  every 
port  of  the  Meditepanetn.  And  it  it  taid  that  the  Bomant  acquired  a 
knowledge  of  eonttructfaig  vettek  fipom  a  Carthaginian  galley  that  ran 
adrnie  on  their  eoatt ;  hut  the  time  when  they  firtt  turned  thrir  attention 
to  naval  puimitt  it  uneerttin.  It  appeari,  that  before  the  Bomant 
ettOTfid  to  great  power,  they  were  tnlject  to  contideraMe  lettrictiott. 
Bunhett,  in  hit  hittoiy,  mentiont  a  treaty  between  them  and  the  Taren> 
tinety  by  whidi  the  Bomant  were  bound  not  to  extend  their  navigation 
beyond  certain  lindtt.  The  &ct  of  tudi  a  treaty  having  been  formed, 
in^lieB  the  potietiion  of  vetteb  hy  the  Bomant,  and  that  the  naval  power 
of  that  people  wat  low.  Tba  noticea  which  we  have  of  the  esercite  of  that 
power,  render  it  hii^  pvobabk  that  wbm  they  advanced  to  tome  degree 
of  importance  at  tea»  their  navy  waa  quite  a  tnbordinate  inttitution  in  rela- 
tion to  the  other  ettohlithmentt  of  the  empire.  The  rapidity  with  whidi 
they  buih  a  oonnderable  number  of  vetteb  when  a  fleet  wat  required, 
lenders  it  highly  probable  that  no  regular  naval  ettahlishment  wat  mtin- 
tained  by  them ;  hut  that,  when'war  rendered  an  expedition  neceeiaiy,  the 
means  of  undartakh^  it  were  profrided  in  the  most  cxpeditiout  manner. 
And  it  doet  not  teem  that  tnch  a  practice  would  involve  any  material 
inoonyenienee  in  the  ages  of  Boman  splendour,  when  few  navies  exitted, 
and  naefal  war&re  was  but  little  practised,  and  when  therefore  there  was 
little  opportunity'  of  gaining  by  sea  that  dittinction  in  armt,  which  was  held 
in  inch  high  fflthmrtiftp  by  the  Romans ;  and  the  inferior  regard  which  was 
had  to  commerce,  supplied  few  incentivet  to  those  pursuits  whicli  would 
require  fleets  to  be  iu  constant  fitness  for  tea.  The  widely-extended  con- 
qoetU  hy  which  the  Romans  brought  so  many  foreign  states  under  their 
own  tway,  at  length  rendered  an  alteration^  with  regard  to  naval  power. 
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highly  important;  find  as  the  aenrioe  of  a  navy  hecame  an  object  of  ooif- 
«  tidfiration,  they  thowed  the  greatest  ardour  to  establish  their  fiune  * 
firmly  by  their  maritune  addevemmts  as  they  had  by  their  milhazy  eon- 
quests.  And  whsn  bppoAd  t9  a  poweiM  enemy,  they  employed  huge 
fleetsy  in  #hicii  they  exhibited  a  most  IbrmldaMe  array  of  power.  The 
dmi,  as  weD  as  the  mtional  wars,  m  wfaieh  they  Mrtl  engaged,  show 
with  hQ#  imfcih  readiness  and  endjgy  fleets  eonld  be  pnpn^  bdA  em- 
ployed. OaOeys  a^^ear  to  have  fillnned  the  principal  part  of  their  fleelii 
thit  how  &f  they  eshied  impw^mafluft  in  the  oensti«elion  of  that  deserq^ 
tton  of  vesseH  ii^  pertopli^  tiot  t6  be  easily  rtcettamed.'  Kemes,  triremee, 
and  ipunqiieraniesi,  appear  to  iMie  been  in  veiy  oomirton  tlse. 

Bat  when  the  dominion  of  the  world  was  attained  by  tiie  Bootsns,  and 
theybeeamemaatevsof  Ihetride  ofthe  East^tiieir  vessds  mre,  no  doubt, 
dcmstroeted  with  a  grtater  regaid  t6  the  nolenoe  of  the  ocesi^  For  it 
Iqipears  from  VSaxf,  that  tbe^  beeame  acqnsintod  with  the  pttioditdl  pM»- 
talenee  of  thfe  monaeons/  and  performed  their  toyages  Mm  the  AraUaa 
Gulf  to  India  and  feaek;  at  the  sModi  which  were  most  fiivouiable  to  the 
liawgation  of  the  Indian  ocean.  Yet  as  it  was  the  costom  of  tiie  Romans 
to  allow  the  people  in  the  provinoes  bnm^  nndar  their  own  power  to  oon- 
tinne  their  habits  of  indnstry  and  traffic,  with  no  other  restriction  than  a 
eontribution  which  they  required  from  the  profits  of  it  to  enrich  them> 
selves,  it  is  probable  that  the  provincial  citiiens  of  Alexaiulriu  continued 
the  Indian  trade,  and  that  the  Bomans  themselves  had  bat  litUe  to  da 
with  it. 

The  Bonians  were  the  first  of  those  ancient  nations  visitt'd  Britain; 
that  Imve  left  any  account  of  tlie  island  which  they  visited.  Ca3sar,  the 
eodqaeror  of  tlic  Bntons,  described  them.  They  were  then  in  their  rudest 
State*  The  insular  character  of  their  country  must  have  led  them  to  acquire 
a  knowledge  of  the  sea.  They  were  in  the  habit  of  crossing  the  Channel 
for  commercial  purposes,  not  only  with  Gaul,  but  witli  other  nations  fiuther 
north.  The  ancient  Britons  appear  to  have  had  a  high  r^ard  for  com- 
hierccj  they  nc^t  only  practised  it  themselves,  but  they  were  %isited  by 
foreigners  who  traded  with  thetn.  Nor  were  any  persons  allowed  to  visit 
their  sliorcfi,  except  they  came  for  purpoads  of  traffic ;  and  even  these  were 
redded  with  bo  much  jealousy^  that  th^  were  allowed  to  go  only  so  far  as 
the  business  they  were  cnfrjijrcd  in  required^  and  were  not  permitted  to  have 
kccess  td  the  interior  of  the  island.  We  read  of  the  boats  of  the  ancient 
Britons  being  formed  of  wicker  work,  covered  with  hides  j  and  these  were, 
perhaps,  commonly  liscd  for  the  piurpose  of  fishing  in  the  rivers.  But 
it  must  by  no  means  l)c  supposed;  that  the  ancient  inliabitants  of  this 
island  possessed  no  vessels  of  superior  construction  and  poAver.  For  it 
appears  a  rcMuarkahle  fact,  that  from  tlic  most  remote  period  to  which  the 
history  of  tlic  British  islands  extends,  the  people  who  could  command  the 
British  Channel  could  couuuaud  the  islands.    The  Bhtoiis  themselves 
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mwntMiiftil  mdi  fleets  m  enabled  them  to  eieiciw  thit  power.  It  was  the 
importnioe  irhieh  tfacj  daired  ftom  the  mainteDmioe  of  ileeto,  that  rendered 
tfnir  alfiBnoe  vifaiable  to  tfaeir  oontine&tiil  naghbonrs.  And  they  were  in 
the  habit  of  mamtahmig  a  commeicial  interooiine  with  the  oonntriea  en 
tiie  continent,  and  of  aaoiting  their  friendi  on  the  oppositB  coast  with  the 
serfiflo  thor  Yessds  odoU  perfiirnij  in  tiie  wars  in  which  thejr  were  en* 
gsged.  The  assistaincie  thej  rendeied  to  the  Gaols  is  condunve  evidence 
of  the  regard  wUcb  was  had  to  a  maiitine  estaUishment,  and  of  the 
enstedce  of  pewerin  that  of  the  Bifteiis.  Bnt  the  infasioii  and  conquest 
of  their  ishmd  by  the  RoinaBS,  wider  Cater,  reduced  to  a  Very  low  skate,  if 
it  did  not  destroj  the  marifthne  power  of  flwse  people.  when  the 
Romans  nded  the  iskndj  the  possession  of  a  liunlisr  ibroe  became  of  the 
lust  importance  to  the  stahUily  bi  thdr  possession.  For  the  northem 
nations  of  the  continent  of  Europe  now  had  nanes^  and  were  in  the  habit 
ofmaKiDgpiiaticaleipeditiom  against  thdr  noi^bonrs.  This  violence  had 
risen  to  a  misduevons  heij^t  in  the  hitter  part  of  the  third  cenlaij;  and 
it  was  resohedi  by  the  Emperor  Marimian,  to  ihafce  a  strdaj(  eSmi  t& 
suppresa  it.  For  this  purpose  a  hurge  fleet  was  fitted  out,  and  entrusted  to 
the  ^wnTOMiii  of  Caranainsy  whose  erperience  pcnnted  him  out  as  highly 
qualified  fixr  the  service.  Oesaoriaeini  (Boulogne)  was  the  principal  station 
of  his  ah^  This  officer  had  not  been  long  invested  with  the  trust, 
before  he  was  accused  of  Tblaking  it,  by  misappropriating  the  prises  he  ob- 
tained; and  Marimian  ordetod  him  to  be  ptut  to  death.  Intelligence  of 
this  order  readied  him  so  early,  that  he  had  an  opportunity  of  escaping 
tiie  cooaeqiiences  of  it.  He  therelbfe  sailed  with  his  fieet  across  the 
diannel,  and  landed  in.  Britain.  Here  he  engaged  the  Roman  legion  that 
was  in  the  island  to  support  him  in  ins  pretensions ;  and  he  caused  himself 
to  be  proclaimed  emperor.  A  fleet  was  the  only  force  on  M'liicb  he  could 
depend  £ir  maintaining  the  dignity  he  had  assumed,  and  he  therefore  paid 
the  greatest  attention  to  the  in^rovement  of  his  n&xj.  Being  strong  in 
the  dominion  of  the  sea,  he  completely  Tanqui^lieil  a  fleet  which  the  juiut 
emperors  of  Rome  sent  agauist  him,  and  coni polled  them  to  acknowledge  his 
indo]^oTi(lont  sovereignty,  which  he  maintained  for  seven  years,  at  the  end 
of  wliich  he  was  assassinated.  It  was  during  the  period  <^  his  gov  ernment 
that  tlic  fleets  of  Britain  acquired  a  more  extensive  power  and  influence 
than  they  had  before  attained ;  for  they  not  only  rode  triumphantly  in  the 
narrow  seas,  but  extended  their  voyages  to  the  shores  of  Africa,  and  as- 
sumed the  right  of  giviiig  laws  in  the  Atlantic  ocean.* 

Soon  oiler  this,  the  maritiaie  power  of  Ruinc  dccHned  rapidly.  The 
naval  interest  of  the  empire  was  neglected,  and  the  fleets  went  to  decay. 
A  civil  war,  in  the  beginning  of  the  fourth  ccntiuy,  called  into  activity  the 
utmost  naval  force  that  could  be  obtained.   Constantiney  in  order  to  secure 
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to  himidf  tho  whole  Bonum  empiie^  agaiiiik  the  ambitunn  objects  ud 
IntrigoM  of  luo  hNlQuBt4n'hm,  lioriniiai,  wbooe  ititioiL  in  the  waaj  wtm 
SQch  as  to  lender  him  a  ftnmdaUe  enemy  m 

in  a  crril  irar*  VTbai  tiieie  rivali  for  tibe  empire  collected  their  fleets  in 
the  ye«  888,  it  may  he  mppooed  that  Ihe  Ibtoei  engaged  on  both  aideB 
oompriaed  probably  the  entixe  naval  force  of  the  Boman  empire,  and  its 
paovineea  bordering  on  the  Mediterranean  aea.  The  fleet  of  Conatantine 
eonaiatedi  aeoording  to  Zoainraii^  of  SOOanatt  warlike  femcto,  of  80  oara 
each,  aiqfMed  by  Qreeoe,  and  abofe  8000  tranapcrts,  of  Ite  aae  of  vhiiA 
we  hsfe  no  infinnation*  That  of  Lncinina  ii  iHitttd^  by  tiie  aame  aattKiry 
to  haTO  foiHMtwd  of  860  tbomIs,  ei^^ly  of  whoA  were  flmnahed  by  Bgyp^ 
eighty  by  FhcBnicia,  dzly  by  Lmia  and  Dori^  thirty  by  pypma,  twenty  by 
Goriay  tUrty  by  BytUnia,  and  fifty  by  Afiioa. 

It  was  not  long  after  tlusy  that  an  extraordinary  effort  was  made  to  con- 
atmot  a  Tessel  of  mraaoal  dimeBMona  fat  Ae  ooufiyanoe  of  an  obefiak  firana 
Egypt  to  Borne.  This  waa  the  obelisk  wbaxh.  had  been  phoed  beflxre  the 
Temphs  of  the  Smi  at  Heliopdia^  and  which,  firom  its  immense  magnitude, 
had  been  spared  by  those  foragners  who  had  previously  aeqpiired  and  hdd 
the  domtmon  of  Egypt*  The  removal  of  thia  splendid  xemnant  of  ancient 
art  appeared  to  Conatantine  worthy  of  a  great  emperor.  He  caoaed  it 
to  be  taken  from  the  pedestal  on  which  it  had  stood  from  the  remote 
periods  of  antiquity,  and  oonveyed  on  rafta  to  Alexandria.  And  thouf^  the 
death  of  Constantino  arrested  the  progress  of  the  undertaking,  it  was  not 
retinqoished ;  for  the  son  and  soecessog  of  Ckmstantine  determined  to  haTe 
it  conveyed  to  Rome.  For  this  purpose  he  caused  a  ship,  of  suitable  capa- 
city, to  he  built.  The  obelisk  waa  115  feet  in  length ;  and  it  has  been  said 
that,  upon  the  most  moderate  conqiatatioiii  the  weif^t  of  it  could  not  have 
been  less  than  fifteen  hundred  tons.  Now,  a  vessel  suited  to  the  convey- 
ance of  this  obelisk,  must  have  been  180  or  150  feet  long,  and  of  at  least 
800  or  1000  tons  burthen,  and  the  strength  of  the  frdiric  must  likewise 
have  been  very  considerable  to  be  capable  of  receiving  on  board  so  ponder- 
ous a  mass  of  material. 

Early  in  the  next  century  the  Vandals  became  fatnudaUe  in  the  pK>gre88 
of  their  wars  and  ravages  in  the  west  of  Europe.  Spain  was  conqnered  by 
them.  In  the  year  439  they  passed  over  to  Airica,  under  Genseric;  and^ 
conquering  Carthage,  that  city  became  the  seat  of  the  Vandal  empire  in 
Africa.  Not  satisfied  with  conquering  the  Roman  provinces,  Genseric 
threatened  the  safety,  and  even  the  existence  of  the  Roman  power  in  the 
west.  Thcodoslus  was  at  thia  time  the  Roman  emperor  in  the  east  j  and 
he  had  been  carcfid  to  secure,  as  much  as  possible,  the  use  of  fleets  to  his 
own  empire  and  its  provinces,  by  attacliing  the  penalty  of  death  to  the 
offence,  in  any  of  liis  subjects,  of  teaching  tlic  art  of  ship-building  to  any 
foreigners  who  were  not  luulcr  tlie  Roman  sway.  And  wliilst  tlic  force  of 
law  was  80  severely  restrictive^  the  building  of  vessels  in  the  empire  of 
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Borne  appeals  to  liave  been  attended  to  with  considerable  eare.  For  irhen 
IlieodMhia  prqiarad  to  withatand  the  anns  of  the  Vandal  prince,  eleven 
hmidnd  hige  ahipa,  it  !§  aaid,  were  fitted  out  to  join  the  forces  ot  llie 
wnt.  But  tUs  aimament  proceeded  miigr  as  6r  as  Sicily,  and  in  tSie  end  it 
aeoomplialied  no  pait  of  tlie  objeot  toe  whkh  ifc  had  been  designed.  The 
Vaodala,  thsfeftve,  inTadad  Italy,  and  aaidked  the  city  of  Borne  In  July, 
466.  Thni^  whikt  Theodosiiia  had  with  onuidenUe  policy  provided  fiir 
the  defence  of  his  empire,  a  want  of  ddU  in  the  eondnct  of  Us  officers 
lendoped  aU  his  nsifal  prepantNias  nnaviilixig,  in  the  servioe  to  whkli  thqr 
hsd  had  feferenoe. 

BmbscqniBnlly  to  Ac  disastronis  mvanoa  of  the  Boman  empire,  the  naval 
power  ot  the  Meditflaaiiean  dedfaied  from  its  importance,  as  waifioe  was 
eonfined  prindpaUy  to  the  hmd.  And  the  only  people  who  ponesMd  a 
fleet  of  any  coiwegnence  in  that  se%  fat  some  time,  were  the  Saracens. 
litUe  is  hnown  of  the  mechanical  skill  employed  in  the  constroction  of 
tbrir  vessels;  nor  does  it  i^pear  that  th^  maintained  a  constant  sncces- 
tkmofileetaintheMediteBnaiean.  Tet  whOst  they  paid  a  doe  regard  to 
the  pmsnita  d  navigatioii,  they  wece  veiy  fennidable  in  that  sea.  Twice 
the  dlgr  of  Constantinqple  was  besieged  if  their  fleets,— in  the  years  668 
snd  716.  The  fleet  employed  on  the  latter  occasion  amounted,  it  is  said, 
to  1800  vessels,  and  twenty  of  these,  which  were  caDed  large  sb^  csnied 
a  hnndred  soldiers  eadi.  The  diatinctioa  mailed  by  tiiis  statement  implies 
the  infiBirioKity  of  the  rest,  a  large  nnmber  of  which  were  probaUy  of  very 
small  dimesMnoms.  Both  of  these  fleets  were  almost  entirely  desfarayed  by 
the  femons  Greek  flie,  which,  when  it  was  poured  fixrth  by  the  besieged 
npon  the  ships,  burnt  with  inertingniahable  force,  nnchecked  by  the  weter 
thst  was  thrown  npon  it.  Notwithstsnding  these  defeats,  the  Saracens 
coBtmned  to  be  the  most  powerfol  people  in  the  world,  maintaining  a 
sopremaqy  upon  the  sea»  as  well  as  by  land;  and  supporting  their  unrivalled 
greatness  by  an  extensive  oommeroe,  of  which  they  had  almost  tiie  entire 
control,  both  in  the  Mediterranean  sea  and  in  the  Indian  ocean.'*' 

About  the  middle  of  the  eighth  century,  the  Saxons  and  their  associates, 
who  had  settled  in  Britain,  appear  to  have  entirely  changed  their  national 
character  and  pursuits.  Their  maritime  power  had  been  n^i^ected ;  and 
tiieir  vesseb,  not  having  been  for  a  long  time  called  into  use,  were  allowed 
to  fall  into  a  state  of  perfect  inutility  on  the  shore.  And  the  consequences 
of  this  m^^eot  verified  the  opinion  which  had  long  before  been  held, — that 
he  who  commanded  the  narrow  seas,  might  command  the  British  Islands. 
For,  taking  advantage  of  the  defenceless  condition  into  which  these  islands 
hsd  sunk,  those  people  on  the  shgres  of  the  European  continent  who  had 
descended  from  the  same  anoertois,  as  the  Danes,  Norwegians,  and  Nor- 
mam^  and  who^  having  become  masters  of  the  northern  seas,  canned  on  an 
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cttcn^ive  practice  of  piracy,  visited  the  Britiflh  coasts,  and  gratified  tlicir 
liipacity  and  their  tyranny ;  whilst  the  natives,  having  neglected  the  means 
tii  defence,  were  able  to  oflfer  no  effectual  resistance )  and  consequently, 
lieeanie  involved  in  numerooa  and  severe  dinsterB. 

The  IS[iDo«uig  !■  the  description  of  a  galley  built  about  this  time,  as  given 
in  Mr.  Stmtft  Cfaionidci  of  England :  "The  form  of  the  Suon  ships  at 
the  end  of  the  eighth  century,  or  in  the  beginning  of  the  ninth,  is  happily 
preserved  in  Kime  df  the  ancient  monuments  of  that  date.  They  were 
MOtthiely'  itiolfe  than  H  laj  hrge  hotl^  and  oeem  to  he  binlt  of  stout  pbnka 
hud  one  over  the  other,  in  the  manner  that  is  in  use  in  the  present  time. 
Their  heads  and  sterna  aieveiy  erect,  and  tiae  high  out  of  the  water,  oma- 
Inented  at  tbp  with  aome  uncouth  head  of  an  animal  rnddy  cut.  They 
have  hut  one  mast,  the  tq^  of  whidi  is  decorated  with  a  hird,  or  some  such 
device.  To  this  mast  is  made  ftst  a  large  sail|  whibhi  from  its  nature  and 
oonstruction,  could  only  be  usefbl  when  the  vessel  went  befixre  the  wind. 
The  vessel  waa  steered  by  a  large  oar  with  a  flat  end  very  broad,  passing  by 
the  side  of  the  stem:  and  this  was  managed  by  the  pilot,  who  sat  in  the 
stem,  and  thence  issUed  his  orders  to  the  mariners.''  {Plate  6.) 

During  those  ages  of  intellectual  captivity  in  Europe,  when  refinement, 
and  almost  eveT}'tlnng  that  was  great  and  ennobling  in  soienoe  and  art, 
became  neglected  and  unappreciated,  it  is  in  vain  to  look  for  any  of  those 
efforts,  by  a  series  of  which  a  nation  rises  into  conspicuous  power  and  im- 
portance. Wherever  dvilization  had  distinguished  society,  and  the  influence 
of  Borne  had  prevailed,  there  was  now  an  almost  entire  reign  of  ignomnoe, 
and  whatever  is  bad  in  association  with  it.  Few  of  the  states  of  Europe 
cultivated  the  arts  by  which  a  spirit  of  enterprise  is  ragendered ;  and  those 
which  had  not  laid  aside  the  practice  of  maritime  occupations,  as  Genoa,  and 
a  few  other  cities  in  Italy,  felt  the  ibfluence  of  the  wide-spread  debasement 
which  siiiTounded  them ;  and  remained,  to  a  great  extent,  regardless  of  those 
pursuits  and  enterprises  by  which  cities  and  countries  of  old  had  aggrandised 
themselves,  and  stood  forth  as  examples  to  the  rest  of  the  nations.  No  vigor- 
ous maritime  enterprises  procured  the  benefits  of  commerce,  or  extended 
discovery  and  civilisation  in  distant  parts.  Those  cities,  however,  retained  a 
portion  of  commerce,  and  had  ships  for  canying  it  on;  and  on  one  occa- 
sion, in  the  year  848,  when  Rome  was  threatened  by  the  Saracens,  they 
supplied  a  fleet  to  defend  the  city.  But  the  Saracen  fleet  having  been 
much  damaged  by  a  storm,  the  city  was  saved  without  the  intervention  of 
the  armament  which  had  been  engaged  fo^  its  defence,  the  feroe  of  which 
was,  therefore,  never  tried.* 

In  the  northern  parts  of  Europe  naval  affairs  reodved  some  degree  of  at- 
tention during  the  ninth  century.  Their  pursuits  by  sea,  which  were  geno- 
nerally  of  a  practical  character,  were  held  in  honourable  estimation  in  the 
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state  of  society  in  which  they  were  carried  on*  Noble  fiunifiea,  of  which  the 
jniiior  mfimben  were  inoompetentiy  prorided  for,  were  not  ooniidered  to  be 
dtahonotired  by  fitting  oat  Yestiels  and  leading  a  band  of  men,  to  make  descents 
OD  neighboirang  shores,  and  levy  contributions,  or  otherwise  enrich  them- 
selves, viotentfy  carrying  off  the  wealth  of  those  whose  lands  th^  happened 
h)  visit.  Denmark  was  the  most  considerable  of  the  statea  which  pursued 
maritime  enterpriaet.  The  rocky  and  dangerous  shoves  of  their  country 
obliged  the  Danes  to  have  greater  regard  to  the  strength  of  their  Tcssds  than 
some  of  the  nei^bouiing  states;  fleets  of  strong  gaUeya  could  perform  the 
voyages  which  th^  had  occasioa  to  make;  and  such  Ycssela,  in  some  fct 
spects,  answered  the  principal  pnipose  for  whidi  they  were  reqmrod,  better 
than  ships  of  considerable  burdien  would  have  done.  In  theur  piratical  cx- 
pBditions,  -their  movements  in  these  vessels  weve  quick,  their  descent  on  an 
obnoxioiis  shore  sudden,  and  their  departure  easy.  And  as  it  was  not  gene* 
rally  necessary  that  they  should  keep  the  sea  longer  than  tilie  time  occupied 
m  making  their  passage  fiom  one  coast  to  another  in  the  Channd,  the 
North  Sesy  or  the  Baltic;  there  were  few  powerful  inducements  for  them 
to  alter  the  construction  of  their  Tcssels  materially,  until  the  efforts  of  navi- 
gatbn  should  extend  their  voyages  to  greater  length,  or  the  enterprises  of 
Qommeree  should  require  vessels  of  greater  capacity. 

In  the  meantime,  England  waa  bowed  down  beneath  the  oppres- 
sive tyranny  of  the  Danes,  who  now  resided  in  large  numbers  on  the 
island :  nor  were  aiqr  effectual  efforts  made  to  overcome  them,  until  the 
time  of  Alfred,  v.  Ijo  ascended  tlie  throne  in  the  year  871.  The  first  part  of 
his  reign  was  distir.^iished  by  the  most  deplorable  depression  of  his  kingdom  ; 
it  was  a  period,  indeed,  for  the  most  part  not  .Qf  dominion,  but  of  retired  con- 
sesfaneDt.  It  waA,  however,  in  his  retirement  that  he  formed  tlie  p-und 
scheme  for  delivering  his  country  from  the  ravages  of  its  invaders.  And  when 
he  had  succeeded  in  dri>ing  them  from  his  shores,  it  was  sufficiently  apparent 
to  him  that  no  army  which  he  could  command,  however  it  might  be  organised, 
would  be  able  to  protect  his  kingdom  from  the  foturc  ravages  of  these 
enemies.  He  thei-efore  resoh  ed  to  meet  them  upon  that  element,  on  the 
dominion  of  which  the  seciuity  of  his  kingdom  depended ;  and  directed  his 
attention  immediately  to  the  formation  of  a  navy,  at  a  time  when  such  a 
power  was  almost  if  not  quite  extinct  in  lus  dominions ;  imd  hence  this 
illustrious  prince  lias  been  justly  called  the  father  of  the  British  navy.  He 
disdained  merely  to  imitate  those  whom  it  was  his  aim  to  conquer ;  and  built 
galleys  almost  double  the  length  of  theirs ;  and  in  every  way  superior  to 
tliem.  The  elevated  geniiis  of  this  distinguished  prince  appears  to  have 
heen  singularly  adapted  to  the  exi^eucios  of  so  calamitous  a  period  as  that 
in  which  he  hved;  for,  from  the  c\;iltc(l  duties  of  the  throne^  down  to  the 
8id>ordinate  duties  of  constmctin^'  a  galley,  he  appears  to  have  distinguished 
himself  by  a  superiority  in  performing  whatever  he  undertook.  It  is  r^- 
^rded  that  he  foijaed  the  ^iau  for  th.e  coustcuctiou  of  those  .vessels; 
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that  lie  Buperintanded  tiie  buildiiig  of  them,  giving  tbe  iMoemiy  cbf6otioiis 
to  the  artificafi  employed  upon  tibem.  Someoflhesc  galleys  had  ibdyiMny 
and  othm  had  even  a  greaternumher.* 

The  large  ihipi  of  Alfred  were  built  about  the  year  SQ7 ;  and  the  fint  aer- 
yice  in  ▼hieh  thegr  were  employed  waa  agahut  mr  Damah  piratea  of  uneom- 
man  itrength,  whidi  had  mfeated  the  Ide  of  Wight  and  the  neighbouring 
ooaat  Nine  of  Alfred'agaOflja  wore aent  out  againit  them;  and theievea- 
ada,  being  of  anperior  ibfoe  to  thoae  of  the  Danea,  drave  tfam  of  them  ad^ 
two  of  whidi  wwe  wieckedj  two  othen  they  captured,  and  one  eaeaped  with 
onfy  five  men.t  The  policy  of  Alfred  i^pean  to  have  been  appieoiafced  bj 
Ua  anooenora;  and  the  vigour  with  which  it  waa  acted  i^on  in  aabeeqoent 
feigna  juatified  all  the  importanoe  that  he  had  attached  to  it. 

It  is  said  that  when  Edgar  aacended  the  throne  of  England  in  the  year 
969,  he  began  hia  reign  by  a  method  of  govemmeni*  which  ahowed  that 
he  placed  Ida  diief  dependence  tost  the  aafisty  of  hia  hingdom  on  the 
fiooviahing  state  of  hia  navy.  He  eatabliaheda  navy,  the  dementa  of  whidi 
had  been  prariondy  fimned;  and  enooimgedy  wHli  the  greateat  can^  a 
maritime  disposition  in  hia  subjeeta.  Variooa  aoooants  have  been  given 
the  number  of  his  sh^.  Boger  Hovenden  may  perhapa  be  regarded  aa 
credible  authority  in  thia  caae,  and  acoording  to  him,  the  navy  of  England 
eoDflsted  of  three  thousand  six  hundred  vessels.  These,  it  is  aaid,  Edgar 
divided  into  three  fleets,  with  whidi,  during  the  summer,  he  sailed  round 
the  coast  of  England  and  Scotland;  and  by  the  vigilance  and  Ibiee  of  his 
fleets,  constantly  stationed  upon  the  coast,  he  prevented  invasicfn  during  hia 
reign.  There  is  also  a  iact  mentioned  of  him  by  both  T^ngKA  flneign 
hirtorians,  whidi  shows  the  vigour  with  whidi  he  ruled;  that  when  he  had 
subdued  a  nnmber  of  inferior  states,  he  caused  eight  tributary  princea  to 
row  him  in  hia  royal  barge  xsgaa  the  river  Dee,  whilst  he  himadf  managed 
the  hdm. 

The  maintenance  of  tlic  nn^y  appeam  now  to  have  been  conducted  on  a 
more  settled  plan.  The  nation  became  chained  with  prodding  vessels 
sufficient  to  form  a  regular  establishment.  In  the  reign  of  Ethelred,  who 
succeeded  to  the  throne,  every  person  possessing  three  hundred  and  ten  hidea 
of  land  waa  required  to  build  one  gdlcy ;  and  the  owners  of  more  or  less 
land  were  aasessed  for  the  same  purpose,  with  re&Mnce  to  the  quantity  of 
land  they  occupied.  These  were  victualled  and  manned  with  choice  soldiers ; 
and  the  principal  harbour,  which  waa  the  rendeivous  fm  the  fleeta,  waa  that 
of  Sandwich,  in  Kent. 

Aa  the  Danes  and  Saxons  increased  in  power  themsdves,  they  became 
the  more  formidable  in  relation  to  those  oountries  lying  within  the  limits  of 
a  moderate  voyage :  and  their  piratical  excurmons,  which  i^pear  to  have 
been  £Drmerly,  to  a  great  extent,  those  of  private  adventuren,  frrrtr* 
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in  time  more  of  a  national  ebafseter.  Frinfles  nd  aovereigna  at  length 
tooik  thelead  inthemi  and  they  acquiied  aU  the  Ibroe  thsk  wovdd  natmraUy 
nraH  from  aoeh  aa  attention  in  tbe  oondiut  of  them.  Theoe  predatoiy 
in?anona  were  deemed  an  honouraible  mode  of  beginning  a  mr;  and 
ookmiation  advanoed  witli  the  glowing  power  of  nanea. 

The  Banes  formed  settiements  on  the  coasts  of  Kngfamdi  Scotland,  and 
Irdand^  daring  tlie  tenth  or  in  the  beginning  of  thederenth  oentuiy;  and 
as  these  aettlers  were  from  time  to  time  strengtiieiied  by  an  inaeaae  of  ad- 
venturers  from  their  own  country,  they  became  so  strong  in  their  cokwiea, 
tiiat  their  residence  was  a  most  griefooa  qppwMP  to  the  nativei.  The 
hitter  roae  aft  length  against  their  invaden  order  of  Ethebed  the  Second^ 
in  1009;  manyof  the  settlers  were  pot  to  death;  and  the  rest  eoei^ed  that 
eafesstrophe  hy  embarlring  with  the  utmost  precipitation.  This  measure 
hrooght  new  calamities  Eni^and.  Swain,  king  of  Denmark^  in  order 
to  avenge  tiie  death  of  so  many  of  his  coontrymen  and  the  ezpolsion  of 
the  rest,  invaded  England  aboat  the  year  1018;  and  being  eneooraged  by 
man^  persona  of  importanoe  who  were  of  Damah  eitraction,  he  set  np  an 
deetive  daim  to  the  tinone  of  Tfaghmd.  He  was  encouraged  in  this  bold 
project,  if  not  original^  prompted  to  it,  by  a  general  defection  on  the  part 
of  the  Saxon  subjects  from  their  king,  IMnmnd  Ironside,  who  retired  into 
Kormandy,  whence  he  was  lecaUed  by  his  own  snligectB  in  tiie  following  year, 
at  the  oommencement  of  which  Swain  had  died;  and  the  Danidi  subjects 
had  declared  in  fovonr  of  his  son  Canute.  The  Saxons  now  supported  the 
light  of  their  own  king;  and  a  mutual  agreement  waa  entered  into  between 
the  two  rivals,  that  the  sorvlvor  should  inherit  the  throne.  By  virtoe 
of  this  arrangement  the  sovereignty  of  England  devolved  upon  CSumtet,  in 
the  year  1017,  Bdmnnd  having  died  shortly  after  his  xetom  from  exile. 

This  transfer  of  tiie  sovereignty  from  the  Saxon  to  the  Danish  hne, 
sppean  to  have  been  materially  connected  with  the  relative  naval  powor  of 
the  two  contending  parties  in  the  conntiy.  Previously  to  this  event,  the 
Danes  had  maintained  their  possession  of  territory  by  the  same  means  that 
they  had  acquired  it.  Beyond  the  exertion  of  superior  force,  they  had  no 
certainty  of  holding  it.  And  it  appears,  that  whilst  holding  colonial  poo- 
session  of  England,  they  maintained  fleets  in  readiness  for  service ;  as  when 
the  Sttons  rose  against  them,  those  only  survived  the  violent  attack,  who 
made  immediate  use  of  them  to  letom  to  Denmark.  Afterwards,  when 
they  had  returned  to  England  in  greater  numbers,  they  kept  up  a  navy 
sufficient  for  what  they  si^posed  woold  be  required  of  it ;  but  as  the 
establiahment  ci  the  sovereignty  in  a  Danish  prince  rendered  Ihev  con- 
dition less  precarious,  they  diminished  that  force  by  ■«™«i»"g  home  most  of 
their  ships,  retaining  only  forty  to  guard  the  coast. 

The  regard  which  was  paid  to  the  navy  subsequently  to  this  period,  does  not 
appear  to  have  been  very  great;  as,  indeed,  Canute  had  not  the  same  occasion 
for  its  service  that  his  predeoeaaors  had  had.   Having  notiiing  to  fear  from 
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]>anuh  iAxmona,  his  ohjort  mom  was  to  cstiibliah  hU  autbority  and  tvray 
firmly  in  England.  It  has  boon  suppooed  that  bii  gofvemment  waa  oon- 
aJ&Biopy,  as  tho  Saxona  jomod,  on  aeireral  oocaaions^  to  advance  hia  derigna ; 
ftnt^  wben  he  fitted  out  fifty  mtda,  in  1027,  to  ieoo?er  Norway,  in  which 
ho  succeeded;  and  then,  three  years  afterwardi^  when  he  invaded  Scotland, 
both  by  sea  and  land,  and  waa  also  snooessfnl  in  that  expedition.  The 
naval  power  of  the  conntiy  declined  still  fiirther  after  this;  for,  daring 
the  latter  years  of  this  prince,  the  navy  consisted  of  only  sixteen  vessda,  a 
nnmber,  however,  which  might  be  sufficient  fisr  the  pufposes  of  the  country, 
whilst  its  interests  had  a  friendly  association  with  the  nflighboming  mari- 
time states.  This  opinion  appears  to  derive  a  oonsideraUe  degree  of  credi- 
bility, from  the  fact  that  Harold,  who,  on  the  death  of  hia  fiither,  in  1086, 
ascended  the  throne,  continned  to  maintain  oidy  the  same  naval  establish- 
ment. The  reign  of  Harold  extended  over  a  period  of  little  more  than 
four  years;  and  on  his  desth,  his  brother,  Hardicanute,  who  had  been 
some  time  in  Denmark,  came  over  with  a  considerable  fleet  to  take  pos- 
session of  the  kingdom.  After  he  had  ascended  the  throne,  he  levied  a 
subsidy  for  sixty-two  ships.  And  wlicn  the  na^y  became  settled,  tlic 
number  of  ships  was  fixed  at  thirty-twx>,  double  of  the  npmber  at  which 
had  been  established  in  the  preceding  reign. 

If,  in  the  genendity  of  vessels  built  ahout  this  time,  few  consideration^ 
were  had  regard  to,  beyond  those  of  essential  utility,  and  perhaps  a  few  rude 
inmaments,  still  there  was  in  existence  a  ta.stc  for  display,  and  that  of  a  rich 
and  most  vc^Hy  description.  For  shortly  after  Hardicanute  ascended  tlie 
throne,  Karl  Godwin  presented  to  him  a  galley  superbly  ornamented  with 
gOding:,  rowed  by  righty  men,  each  of  whom  wore  upon  his  arm  a  golden 
bmcelct  of  sixteen  ounces  in  weight.*  But  this  prince  did  not  live  long; 
and  at  his  death,  in  1011,  the  Danish  dynasty  in  England  ceased,  after 
having  existed  twenty-eight  years. 

In  the  reign  of  Edward  the  Confessor,  little  was  done  by  the  nacvy,  of 
iwhich  the  establislimeut  varied  but  Uttle  from  that  of  his  predecessor.  It^ 
jscrvice  was  rendered  necessary,  chiefly  against  the  turbulent  family  iof 
Earl  Gotlwin,  who  fitted  out  a  number  of  vessels,  and  carried  on  a  series 
jof  depredations  upon  the  coast.  These  were  for  a  considerable  itime  uur 
checked  by  the  king's  fleet ;  at  length,  however,  an  appearance  of  greater 
.\'igour  was  assimicd,  by  the  fitting  out  of  a  number  of  vessels  to  be 
employed  against  the  Godwin  family;  but  before  aiiythiiif:  v.jis  done  in 
pursuance  of  tliis  prcpanition,  the  king  and  this  powerful  uoi)lrm;ai  became 
reconciled,  and  no  occasion  rcm:ducd  for  the  cinpluyjiit  jit  of  the  fleet. 

Tlie  ambition  of  this  family,  however,  had  only  a  temporary  rejiosc  ;  when 
Ivlward  died,  eai  ly  in  lOGG,  Ilfu-okl,  the  son  of  Earl  Godwin,  seized  the  vacant 
llixoue.   This  was  soon  followed  by  the  iuvasion  of  England  by  William, 
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Duke  of  Nomumdy,  wbax^  exdoded  tiie  line  of  Sama  pnnoea  frma  the 
tluone,  transferred  tiie  aoveieignty  to  the  Normans,  and  established  it  in 
their  hands.  Hie  may  which  aoconqpanied  William,  it  ii  said,  amounted 
to  sixtj  thomand  men.  The  number  of  vessds  employed  in  the  oon- 
vejanoe  of  them  has  been  vaiioiulj  stated;  and  there  is  Httle  doubt  that 
those  who  state  it  at  three  thonssnd  veeseiby  h«re  exaggerated  materially; 
while  those  who  give  the  number  at  nine  hnndxed,  were  probably  below 
the  real  amount.  But  it  is  not  unhkdy  that  the  burthen  of  the  largest 
was  less  than  twenty  tons,  and  that  a  great  part  of  the  armament  consisted 
of  Tessels  of  eonndenbly  inferior  burthen.  When  the  Norman  troops 
had  landed,  WiDiam  cansed  his  vesids  to  be  bnmt,  leaving  his  army  no 
ehoioe  of  retreat;  and  eonfidend^  anticipating  the  oonqnest  of  tiie  smy 
thst  should  be  bfoo^  against  him,  he  oonsidored  there  would  be  no 
farther  occasion  ibr  his  fleet  Plate  7  describes  one  of  the  vesids  that 
came  over  to  England  at  this  time. 

William  appears  to  have  been  insufficiently  awpiainted  with  the  requirite 
neana  finr  preserving  the  tranquil  pooession  of  his  newly  acquired  kingdom. 
The  destruction  of  a  naval  force  left  lus  coast  open  to  the  invasion  of 
sompetitoEs  tor  the  crown.  Several  fleets  arrived,  and  he  had  none  to  repel 
them;  and  it  was  with  difficulty  that  he  oould  rescue  his  Norman  snlijects, 
who  worn  the  only  part  of  those  whom  he  governed,  for  whose  wdfiure  ha 
entertained  rnndi  regard,  fitmn  the  consequences  of  having  ne^eoted  to 
maintain  a  fleet  to  prevent  the  landing  of  an  enemy.  An  invasion  in  1069, 
by  which  he  had  suffered  materially,  led  the  king  to  a  greater  regard  for 
the  navy,  and  accordingly  he  collected  as  many  vesMtb  as  be  could  to  fom 
a  fleet,  which  he  employed  in  various  services,  as  occasions  arose ;  and  in 
the  invasion  of  Scotland,  by  sea  as  well  as  by  land,  in  1071.  And  as  a 
means  of  ensuring  a  supply  of  ships  when  they  should  be  required,  he  insti* 
tutcd  the  Cinque  Ports,  in  1078. 

During  this  reign,  and  for  a  considerable  time  afterwards,  few  events  of 
much  interest  occurred  in  relation  to  the  naval  affiurs  of  the  country. 
Occasionally  a  fleet  was  required  to  perform  some  service.  But  the 
importance  of  keeping  one  in  constant  readiness  liar  occasional  services, 
teems  not  to  have  been  r^;arded  by  the  early  sovcrei^s  of  the  Norman 
Kne.  Two  ahipwrecks,  mentioned  by  historians,  furnish  an  idea  of  the 
capacity  of  some  of  the  ships  which  were  built  about  this  time.  In  the 
reign  of  Henry  the  First,  a  ship  was  built,  under  the  immediate  direction 
of  the  king's  only  son,  William  Duke  of  Normandy.  On  board  of  this 
sbip  the  dakxt,  with  his  suite,  embarked  to  cross  the  cluinnel.  But  before 
the  passage  was  completed,  the  ship  ran  i^n  a  reef  of  rodcs,  when  the 
prince,  and  all  who  were  on  board,  with  the  exception  of  one  man,  perisheii. 
,  The  entire  number  of  perrons  has  been  differently  stated,*  varying 
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from  two  to  throe  hnndrod.  In  about  the  ei^^iteenth  year  of  Henry  the 
Second^  a  similar  catastrophe  oocuzred.  The  king  and  his  suite  having 
embarked  to  pass  over  to  Brittany,  one  of  the  ships  foundered,  and  H  is  said 
three  hundred  lives  were  lost.  As  these  ships  were  employed  in  the  imme- 
diate service  of  the  king,  or  some  part  of  his  finnily  or  the  court,  and  were 
probably  larger  than  other  ships  built  in  those  times,  they  evidently  show 
that  an  increase  had  been  made  in  the  burthens  of  ships  since  the  invasion 
of  England  l^  the  Nomums.  Indeed,  this  king  had  the  credit  of  having 
paid  a  greater  regard  to  the  interests  of  his  navy  than  had  been  shown  in 
the  reigns  of  his  predecessors.  In  several  expeditions  which  he  undertook, 
he  evinced  much  energy;  and  in  eiecnting  his  prqjeofcs  he  showed  his  esti- 
mate of  the  importance  of  his  fleets  by  dqwwiding  so  mudi  i^on  them; 
so  that  the  Fk«nch  historian.  Father  Dsmiel,  admowledged  that  Henry  the 
Second  most  justly  claimed,  and  undeniably  maintained  the  sovereignty  of 
the  sea.*  An4sojealouswasheoft]iemaikuBe  importance  of  his  county 
that  be  prohibited  the  sale  of  any  British  shqis  to  fiveignen^  and  com- 
manded that  no  "Rtigliiih  mariner  should  engage  himself  in  fiueign 
serviocf 

The  accession  of  Richard  the  First,  in  1 189,  led  to  an  extensive  employ^ 
ment  of  fleets.  His  eariy  ooncem  in  the  olgeets  of  the  isnuaders  induced 
him  to  devote  his  interest,  resources  and  power,  towards  advancing  thdv 

designs.  Accordingly,  in  the  year  1190,  he  embarked  on  an  ei^edition  to 
Palestine,  witb  nine  sliips  of  extraordinary  size  and  burthen;  a  hundred 
and  fiffy  others,  which  though  of  inferior  dimensions,  were  all  equipped 
for  war ;  thirty  galleys,  and  a  considerable  number  of  smaller  vessds,  em- 
ployed for  the  conveyance  of  stores  and  provisions  for  tlie  fleet.  A  diflfiute 
wliich  rose  to  some  height  between  the  king^  of  England  and  France, 
whilst  they  were  staying  at  Sicily,  and  was  aggravated  by  the  king  of  that 
island,  ciidi^d  in  the  reconciliation  of  the  crusading  princes,  and  the  fw- 
fciture  to  Richard  of  a  large  quantity  of  gold,  foiur  large  grflffiw*,  and 
fifteen  p^:\i]rv>.  hy  Tancrcd,  the  king  of  Sicily.  The  iq^irit  of  crusading  was 
at  its  height ;  and  the  south  of  Europe  was  carried  away  by  the  force  of  it. 
Those  states  whose  zeal  carried  them  beyond  their  own  resources,  hired 
fillips  of  the  maritime  cities  of  \'enice,  Genoa,  and  Pisa.  These  cities, 
wliich  derived  commercial  advautitge»  from  the  fierce  and  sanguinary 
ag^n  essions  of  the  rest  of  Europe,  Jidvanccd  in  opulence  by  letting  out  ships- 
to  tlic  warlike  countries  which  rc([uired  them,  and  by  the  y;\st  increase  of 
commerce  Mliieh  they  obtained ;  wliilst  those  who  carried  on  tlic  war  wit- 
nessed the  waste  of  their  own  treasure,  and  of  the  lives  of  their  most  valuable 
subjects,  without  altaiuiug  the  oljjeet  on  which  they  were  so  unjustly 
intent.  Ikit  if  any  advantage  was  derived  from  the  prosecution  of  tliese 
wai's  by  the  Eughsh,  it  miglit  be  that  of  a  more  extended  intercourse  and 


♦  Char,  VoL  L  p.  327-8.  t  Macph,  Vol  L  p.  344. 
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arqn.iintanoo  with  distant  parts.  And  pcrlmps  some  improvements  in 
navigjitiou  may  have  resulted  from  the  voyages  wliich  were  performed  np 
the  Meditcrraneun  in  the  prosccut ion  of  these  wars ;  and  iu  5<hip-l)uil(linp:, 
from  an  acquaintance  with  the  form  and  construction  of  the  Venetian  and 
Genoese  ships,  or  those  of  the  ^Faliommedans,  ])y  whom  some  sliips  of  ex- 
traordinary size  m)pear  to  have  been  built.  An  account  is  pvcn  of  an 
cnf^i^ement  which  the  Englisli  fleet,  on  its  way  from  C\T)ni8  to  Acre,  had 
with  a  very  large  Saracen  sliip,  wliicli  is  sta.ted  to  have  been  defended  by 
fifteen  hundred  men.  Though  vautiuislicd  by  the  English,  they  were  not 
curiehed  by  her  u.s  a  prize.  She  sank,  after  she  had  been  compelled  to 
surrender ;  ])ut  tlic  cause  of  her  sinking  is  not  stated.  The  origin  of  the 
laws  of  Obcron  is  considered  by  some  authors  to  have  been  connected  with 
the  crusade  in  which  Richard  w^s  cngjiged ;  and  they  have  associated  the 
benefits  which  have  resulted  to  navigation  firom  these  laws,  with  this  under- 
taking ;  but  others  have  fixed  their  origin  at  a  letter  date.  It  has  also  been 
supposed  that  one  effect  of  tliese  wars  was,  to  confine  the  Saracens  within 
their  own  conntries,  by  gi\ing  them  sufficient  employment  in  defending 
them,  and  tiiut  lorianining  them  from  ravaging  Europe.  But  thougb  these 
are  topiet  oonneeted  with  the  progress  of  marine  aiclutoetiire  and  nftrigation, 
it  Is  not  inkended  tp  discoas  tiiem,  or  to  attadi  any  material  importance 
to  tlieni. 

The  origin  of  the  application  of  magnetie  attraction  to  purposes  of  mm- 
gition  is  generally  fixed  at  some  period  in  the  twelfth  century;  althongh 
Bnrchett  and  oilier  authora  faacve  attempted  to  fix  the  inventton  of  ^e 
marikier'a  compass  at  the  beginning  of  the  fourteenth  centiiiy.  But  the 
writer  of  the  article  on  ^  Magnetism'^  in  the  Encyclopaedia  Britannica,  has 
shown  that  thehiadtfone  waa  employed  aaa  nautical  guide  aa  early,  at  least, 
as  the  latter  part  of  iiie  eleventh  oentuxy.  And  he  observes,  ''that  the 
mariner's  compaas  waa  known  in.  tlie  twel^  century,  about  the  year  1150,  is 
proved  by  notices  of  ife  in  various  authbra."  He  then  quotes  the  lines  of 
XHiyot  de  Provins,  who  he  saya  was  aKve  in  1181.  These  are  lines  of  much 
jnteresty  a  literal  tnnudation  of  whieh  was  made  fi>r  t)r.  Larimer's  "Concise 
Essay  on  Hagnetiam;''  and  afterwards  given  by  Macpherson.  ''This 
(polar)  star  does  not  move.  They  (the  seamen)  have  an  art  which  cannot 
deceives,  by  virtue  of  the  fmnitfe,  an  ill  brownish  stone  to  which  iron  spon- 
taneonaly  adheres.  They  seaich  for  the  rig^t  point,  and  when  they  have 
touched  a  needle  onrity  and  fixed  it  to  a  bit  of  straw,  they  lay  it  on  water, 
and  the  atraw  keeps  it  afloat  Then  the  point  infiillibly  turns  towards  the 
}taBt%  and  when  the  night  is  dark  and  gloomy,  and  neither  star  nor  moon  is 
visibk^  they  wt  a  hf^t  beside  the  needle,  and  they  can  be  aasured  that 
the  star  is  opposite  to  the  pomt,  and  tiieieby  the  mariner  is  directed  in  hi^ 
ooufse:   This  is  an  art  whidi  cannot  deceive."* 


*  Hisloiy  of  Comtneroe^  YoL  I.  p.  382. 
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Tlierc  is  iiotliin*;,  ia  this  account  givcu  by  the  poet,  inconsistent  witli  the 
supposition  of  its  ha\  inj;  been  previously  known ;  as  a  distinct  mention  is 
made  of  it  by  an  liistoritid  writer  of  the  eleventh  ceutun'.  That  in  those 
ages  in  which  science  shone  ^^ith  a  feeble  light,  a  subject  of  which  the  in- 
vestigation was  so  diiiicult,  that  to  the  present  day  it  is  imperfectly  undcr> 
itood,  should  hare  remained  for  a  lengthened  period  but  ^ttle  known,  not- 
withstanding its  surpa^ssing  utility  to  man,  is  more  highly  probable  than 
tkat  it  ahould  have  been  brouglit  into  general  notice  and  regard  shortly  after 
its  diiooveiy.  The  absence  of  the  means  of  rigid  philosophical  investigation 
f^pears  to  be  tnffieieat  to  aeootmt  fiv  tiie  alow  progress  that  was  made  m 
the  improvements  of  tlie  compass,  and  in  Hie  eoafidence  whidi  was  placed 
in  it.  And  it  is  not  improbaUe,  that  the  addition  of  a  cixcular  caid,  by 
Flavio  Oioia,  of  the  city  of  AmalA,  in  the  beginning  of  the  fimrteenth 
oentuiy,  may  have  led  some  anthon  to  suppose  Hiat  the  polarity  of  the 
magnet  was  unknown  till  then;  or  that  it  had  not  been  previoualy  used  as 
the  mariner's  guide.  Tliecaid  by  which  Gioia  improved  the  nse  of  the  mag- 
netic needle^  contained,  it  is  said,  only  eight  lines ;  bat  even  this  additim  waa 
most  material^toitsnsefnlness;  and  it  pointed  out  the  method  by  whidi  the 
instnunent  ooold  be  rendered  still  more  usefhl.  The  use  of  this  instrument 
in  its  improved  form,  gradually  inspired  mariners  with  confidence;  so  thai 
when  they  had  tested  the  fiddity  of  tiieir  little  guide,  thqr  could  commit 
themsdves  to  the  trackless  ocean  without  fear;  and  embwk  ia  the  bold 
enterprises  which,  in  a  few  eges,  brouf^t  the  inhabitants  of  the  most  distant 
hmds  into  communication  with  each  other,  and  rendered  the  prodnctioiia  of 
eveiy  «^on  «  common  boiefit  to  the  world. 

The  reign  of  King  John  is  not  characterised  by  ai^  thing  great  or  noUej 
and  yet  in  his  reign,  the  British  navy  i^pears  to  have  possessed  considerable 
force;  and  to<have  acquired  a  permanence  which  it  had  not  attained  to 
before.  The  formation  of  the  dockyard  at  Patsmonth  contributed  mate- 
rially to  this  result.  On  one  occasion,  when  John  was  about  to  cross  over 
to  Kormandy,  fourteen  thousand  seamen  were  eoBeetad  to  aoeompany  bim; 
and  a  few  years  afterwards,  when  the  state  of  Ireland  required  some  atten* 
tion  to  restore  order  and  tranquillity,  the  king  sailed  fimn  Pembroke  with  a 
fleet  of  about  500  vessels.  Something  may  likewise  be  inferred  as  to  the  naval 
power  of  En^and  at  this  time,  from  the  feet  of  the  king^s  having  ordered 
that  all  foreign  vessels  should  pay  respect  to  the  maritime  supremacy  of  Eng* 
land,  by  striking  the  flag  to  his  skips;  and  declaring  them  to  be  lawfid  prizes, 
in  case  of  their  refusing  to  do  so.  During  tliis  reign  was  fought  tiie  first  naval 
battle  between  England  and  France.  Philip,  king  of  France,  after  having 
prepared  to  invade  England,  and  being  forbidden  by  the  pope's  legate  to  do 
so,  was  annoyed  at  the  prohibition,  and  invaded  Flanders  before  disbanding 
his  forces ;  the  naval  part  of  which  consisted  of  seventeen  hundred  vessels, 
great  and  small.  King  John  beheld  with  regret  this  violence  offered  to  his 
ally,  the  Earl  of  Flanders;  and  sent  over  a  considerable  fleet,  which  sur* 
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paaeA  the  Frandi  fleet  lying  ft  Bamme^  and  gained  a  eomplete  victoiy  over 
k.  Time  hundred  veneb  loaded  with  provirions  were  sent  to  England; 
all  the  leit  were  deitroyed,  in  the  aevere  engagement  whidi  randered  the 
Sngliih  con^pmoirSi  or  wereafterwaids  burnt. 

Throoghdl  the  troablet  of  this  Idng^  the  wry  remained  firmly  attached 
to  him  until  tiie  time  of  his  death.  After  that  event,  when  England  was 
divided  in  opinion  on  the  sn1]ject  of  the  snooesabn,  and  a  foreign  army 
was  in  the  land,  headed  by  a  prince  who,  it  had  been  vainly  thought,  would 
resoae  En^^and  fiom  oppression,  the  fleet  of  the  Cinque  Ports  remained 
finthfulto  the  heir;  and  under  the  oiders  of  Hubert  de  Bnrig^  who,  as 
warden  of  the  Cinque  Ports,  commanded  Dover  castle,  on  behalf  of  the  young 
prince  Henry,  the  fleet  put  to  sea^  and  effectually  premited  a  considerable 
re-inforoement  of  Frendi  troops  from  landing  in  En^and.  The  stratagem 
by  whidi  they  succeeded  against  a  superior  fbroe  was  tins :  when  the  two 
fleets  came  near  each  other,  the  Engliah  vessels  were  driven  witii  sreat 
violence  agamst  those  of  their  enemies,  which  were  to.  leeward  of  them;  and 
to  prevent  the  French  from  boarding  them,  the  English  laid  a  quantity  of 
quick  lime  ii^Km  the  dedu  of  their  vessels,  wluch  being  blown  by  the  wind 
over  the  vessels  of  the  enemy,  Uinded  the  men,  and  compefled  them  to 
retire.  This  event,  connected  with  oUien  on  shoret,  by  which  the  power  of 
the  French  was  considerably  diminished,  and  with  the  growing  influence  of 
the  supporters  of  the  young  prince,  led  to  the  general  acknowledgment  of 
his  claim  to  the  throne  of  his  fiither,  on  whidi  he  passed  a  long,  but  unin* 
teresting  reign,  from  the  year  1216  to  1272, 

But  few  events  occurred  relative  to  the  naval  establishment  during  this 
century,  until  nearly  the  dose  of  it,  when  a  privste  quarrd  occurred,  wfaicfa 
at  length  led  to  most  important  consequences.  Two  vessek,  one  English, 
and  the  other  Norman,  being  in  want  of  fresh  water,  as  they  were  off  the 
coast  of  Bayonne,  sent  on  shore  at  the  same  time  for  a  supply.  A  qusird 
arose  between  the  men  that  were  sent  on  this  duty,  and  the  Norman  seamen 
killed  one  of  the  Englishmen,  and  pursued  the  other;  who,  however, 
escaped  to  the  vessel  to  which  he  belonged.  The  Normans  indulged  an 
infuriated  rage  against  the  EngUsh.  They  took  two  other  vessels ;  hanged 
the  seamen  belonging  to  them  upon  the  yards  of  their  vessels,  with  an  equal 
iniraber  of  dogs,  in  contempt  of  the  English,  and  sailed  for  some  time 
along  the  coast.  The  English  who  had  escaped  the  furj'  of  the  Normans, 
related  the  circumstances  of  the  affair,  and  the  treatment  their  countri  mcn 
had  received.  Several  English  vessels  were  then  fitted  out,  in  which  re- 
taliation  was  practised  in  a  similar  manner.  Piracy  became  general 
in  the  channel ;  whilst  the  kings,  Edward  the  First  of  England,  and  Philip 
the  Fourth  of  France,  stood  aloof  from  the  quarrel  until  it  had  arisen  to  an 
alarming  height.  At  length  the  whole  naval  force  of  the  two  countries  was 
engaged  to  determine  the  contest,  each  country  availing  itself  of  the  aid 
in  vcsseb  which  their  alliances  could  procure  them.  A  general  engagement 
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ensaed,  in  whidi  the  Engliah  were  vicUnioaii  wuansy  of  the  enemy't  thipe 
bemg  destroyed^  and  thoiuaads  of  those  who  served  in  them  aliim:  end 
the  Ticton  returned  with  their  priiee,  amomiting  to  two  hundied  and  fivfy 
sail  of  vessels.* 

Althoof^  the  Cinque  Ports  supplied  the  principal  part  of  the  vessets  that 
were  emplo7ed4p  war;  yet  as  there  wore  many  other  seaports  in  the  ]dng<< 
dom,  someof  whkh  carried  ana considefaMe fcroign  oommeree,  thero 
have  been  some  o^pable  of  sapplying  ooQectifely  »  hige  amoont  of  ah^ 
ping.  But  it  is  proibaUe  that  the  sfa^  bdonging  to  these  ports,  wore 
maintained  eipsessl^  fiir  commercial  purposes;  and  were  engaged  in  waf 
only  when  llie  fleets  of  the  Cinque  Ports  were  innnffimnt  for  the  etpeditioni 
to  be  undertaken.  In  the  reign  of  Edward  the  Firsts  in  129^i  whcu  the 
king  invaded  Flanders,  with  an  army  of  fifly  thousand  men,  he  reqtued  th^ 
Service  of  a  considerable  number  of  sliipa  firom  Yarmouth,  in  oonneetioD 
With  the  fleets  of  the  Cinque  Ports.  This  association  led  to  a  disa^itroml 
result;  for  some  disagrccmeut  arising  between  tlie  mariners  of  the  Cinqno 
Forts  and  those  of  Yarmouth^  tliirty  of  the  sh^  of  Yarmouth  were  de- 
stroyed, with  most  of  their  men;  whilst  the  eipedition  was  unproductive  of 
beneficial  results. 

Some  time  after  this,  a  complaint  was  made  by  fureigners  of  the  acta  of 
piracy  committed  in  the  English  seas;  andtiieking  of  England  was  addressed 
by  them  as  lord  qf  ike  tea,  to  whom  the  sovereignty  of  the  seas  prcqperly 
belonged^  and  Mlqaested  to  exercise  liis  power  in  punisliiug  the  crimes 
Irhich  were  committed  within  the  bounds  of  his  dominions.  And  }iC(X)rd-> 
ingly  the  king  and  parliament  appointed  justices  to  determine  the  matters 
bf  complaint. 

During  this  i^eign  the  first  letters  of  marque>  of  whieh  a  notice  has  come 
tmder  oUr  observation,  were  granted  in  the  year  VZ[)~>,  to  a  merchant  of 
Bayonne  against  the  Portuguese,  by  whom  a  cargo  of  li*uit,  wliicli  he  was 
Conveying  from  Spain  and  the  north  of  Africa  to  England,  had  been  seized* 
He  was  therefore  authorised  to  make  reprisals  within  five  years,  to  such  an 
extent  would  indemnify  himself  for  the  loss  and  expense  he  had  sus^ 
tained  by  that  seizure. t 

In  the  tliirtcenth  centUry,  ships  of  considerable  magnitude  were  built  by  # 
the  r(  public  of  \  cnicc  ;  and  there  is  mention  of  one,  culled  the  Santa  Maria, 
tliut  measured  about  125  feet  in  length  ;  but  whether  by  the  keel,  or  on  the 
deck  docs  not  appear.  This  ship,  which  wiw  of  extraurdinaiy  size,  carried 
110  seamen. I  And  Uaptista  Ihirir'ts  nicntioiis  that  two  galley.s  fitted  out 
at  Genoa,  sailed  in  search  of  western  hnul  in  the  Atlantic  Ocean;  but  that 
they  wcR'  ne\  cr  heard  of  afterAvarils.  adopted  tlie  practice  of  building 

large  sliips  called  carracksj  far  superior  iu  magnitude  to  the  vessels  which 


*  Ucmingfunl;  t  Fedon,  Vol  IL,  p.  68L 
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were  built  m  tlie  more  northern  coantfke  of  Burope.  It  is  not  peibi^e 
deer  hj  whal  processes  tiie  Spaniavds  adnmoed  to  that  saperiority  in  ship- 
building }  but  before  the  middle  of  the  fimrteenth  eentmyj  improvement 
seems  to  hsnre  become  general  in  the  most  oonsidenible  maritime  states  in 
the  MediteETanean.  The  Mahommedans  possessed  vessels  of  large  bnrthen, 
of  wliiehy  however,  we  know  nothing  of  the  constmotion.  The  people  of 
Gstakmia  also  had  veiy  hage  ships,  some  of  which  are  said  to  have  had  two, 
and  others  three  deoks.  The  statement  of  their  having  had  castles  on  their 
deeka,  seems  to  imply  that  the  dednmnst  have  ran  the  whole  length  of  the 
ships.  In  the  year  1384,  four  Catalonian  ships,  deagned  for  both  war  and 
commsroe,  and  canying  1960  fitting  men,  besides  seamen  and  women, 
merchandiie  and  hones,  wero  taken  by  ten  Genoese  gallejrs,  after  a  battle 
often  days.'^ 

In  lo^  also,  ship-building  appears  to  have  made  considerable  progress. 
The  Indian  ships  employed  in  commerce  wero  of  large  dimeusions;  and 
for  the  better  aooommodatum  of  a  number  of  merchants  who  might  be 
trading  to  the  same  places,  the  ships  were  divided  into  several  cabins  by 
fixed,  water-tight  bulk-heads,  one  of  tiiese  cabinB  being  appropriated  to  the 
service  of  each  merchant.  These  vesseb  were  double-planked,  and  caulked 
with  oakum ;  and  the  bottoms  wero  covered  with  a  sheathing  of  oil,  lime, 
and  hsmp  this  sheathing  was  renewed  several  timea^  as  the  state  of  the 
vessel  might  be  considered  to  require  it.  They  had  four  masts;  carried 
from  a  hundred  and  fifty  to  tliree  hundred  men,  and  would  oonv^  a  cargo 
of  five  or  six  thousand  bags  of  pepper. 

During  the  reign  of  Ed^Tar(l  the  Second,  ulio  ascended  the  throne  in 
1307,  and  was  murdered  at  Berkeley  Castle  in  1327,  the  naval  power  of 
£ngland  seems  to  have  declined  to  a  most  serious  extent ;  whilst,  for  tho 
most  part,  there  was  little  to  call  for  its  exertion.  At  length,  when  the 
qoeen  arri\  (  (l  fiom  abroad  to  abit  her  husband's  enemies,  no  opposition 
iqqpears  to  have  been  offered  to  her  by  the  navy ;  but  whether  from  iusuffi- 
deney  of  strength,  or  from  a  general  defection  in  that  establishment,  it  is 
perhaps  not  ensy  to  determine. 

Edward  the  Tlurd,  concciying  that  he  had  a  title  to  the  throne  o£ 
France,  by  virtue  of  Iiis  mother's  descent,  although  the  saliquc  law  ex- 
cluded her  from  the  throne,  resolved  to  go  over  with  an  army  and  endea- 
vour to  acquire,  by  force,  the  possession  of  that  >vlii('h  lie  had  little  reason 
to  suppose  would  be  conceded  to  his  claim.  In  1338,  he  therefore  em- 
barked his  forces,  for  conveying  which  across  the  channel,  a  Hcet  of  five 
hundred  vessels  had  been  provided.  Tliis  armament  was  obtained  with 
considerable  exertion ;  for  as  the  object  of  the  expedition  was  one  of  great 
importance,  so  the  king  appears  to  have  employed  in  it  the  greatest  force 
he  could  command.   He  engaged  the  aid  of  aU  the  confederates  he  could 
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obtain.  Bofc  liefore  the  army  of  Edward  quitted  the  confines  of  iihm 
NetherlandB,  some  of  hi»  allies  withdrew  firom  him^  and  the  loss  his  army 
aoitained  by  the  aereml  allies  retiring,  left  him  with  an  anny  of  only  forty- 
leven  tiioiisand  men.  Now,  if  Edward's  own  army  consisted  originally  of 
forty  thonand  men,  which  it  is  highly  probable  it  did  not  exceed,  then  the 
average  number  conveyed  by  each  ship  would  be  eif^iy  men ;  whence  it 
appears  that  the  generality  of  these  veaseLi  were  of  very  moderate  dimen- 
sions. The  greater  part  of  this  fleet  was  retained  abroad;  and  the  pro- 
tection of  the  English  sh(Mre8  was  still  further  weakened  by  aoch  other  fliips 
as  could  be  fitted  out,  being  sent  to  Scotland.  In  this  unguarded  state 
the  French  attacked  several  of  the  Euglidi  na-poartty  and  did  extensive 
damage.  To  retaliate  on  them  for  this  injury,  the  inhabitants  of  the 
Cioqiie  Porta  fitted  out  a  number  of  small  vessels,  crossed  the  channel  in 
hazy  weather,  attacked  Boiil(^ne  by  surprise,  laid  the  lower  town  waste, 
destroyed  the  dock  with  the  arsenal,  four  lai]ge  ahipa,  and  thirty-nine  galkya 
and  smaller  vessels. 

Edward  having  been  obliged  to  return  to  Enfjland  for  a  fresh  supply  of 
means  for  carrying  on  the  war,  prepared  to  renew  his  expedition  in  the 
aumracr  of  1310.  King  Philip  the  Sixth  of  Fniiice  had,  in  the  mean  time, 
oollcctcd  a  large  fleet  in  the  harbour  of  Slavs  to  oj)i)ose  the  lunglish  and 
prevent  their  landing.  Intelligence  of  this  })reparation  reached  Edward 
when  he  was  on  tlie  jxnut  of  cnibarkinfx,  and  he  was  Jissured  of  the  iieees- 
sitv  of  increasing  his  armament.  Witliin  ten  days  after  the  order  had 
been  Issued  for  a  fui-ther  supply  of  8hi|>s  and  men,  tlie  supply  cxeectlcd  the 
number  required.  AVhen  the  English  arrived  off  Slavs  they  were  met  by 
the  French,  who  brou;^ht  against  them  400  vessels,  manned,  on  an  average, 
with  one  hundred  men  each ;  whilst  tlie  Euj:;U»l»  had  only  240  vessels. 
They  foufz;lit,  however,  with  deliberate  and  steady  Um'c,  having  gained  the 
■wind  of  their  enemies.  They  were  at  length  also  reinforced  by  the 
Flemings,  who  brought  a  considerable  force  to  aid  the  English.  The 
French  had  suflTered  severely  from  the  commencement,  by  the  English 
cross-bows ;  and  wlien  the  contending  vessels  grappled,  the  fury  of  the 
engagement  did  not  slacken ;  but  when  the  Flemings  joined  their  con- 
federates, the  result  of  the  contest  was  decidedly  in  favoiu*  of  the  English. 
The  French  were  finally  beaten,  with  a  loss,  it  is  said,  of  more  tluui  three- 
fourths  of  their  number,  many  of  whom  leaped  into  the  sea,  and  two 
hundred  and  thirty  of  tlu  ir  ships  were  taken.  The  loss  of  the  Enghsh  ap- 
pears to  have  been  wry  mod«rate,  although  some  of  their  vessels  were  sunk 
by  the  stone^i  which  vere  thrown  into  them  by  the  French,  who  had  con 
stmcted  machines  on  board  of  their  vessels  for  this  purpose.  The  accounts 
of  this  ])attle  contain  the  fn-st  mention  of  ships  in  the  English  service 
being  distiii^MiiNhed  by  names,  with  the  names  also  of  the  captains  com- 
manding some  of  them. 

From  iliiA  time  the  wiu-  wiis  cmiiod  on  by  laud  during  a  cousiderable 
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period.  A  tmoe  was  afterwirds  gmnted  for  erne  year;  the  war  was  then 
raneired,  and  a  tmce  for  three  yean  agreed  to  in  1848.  When  this  term 
had  nearly  ei^ired,  the  king  eanwd  a  fleet  to  be  proffided,  of  about  a  thoa- 
sand  ▼easels,  of  all  siies,  to  oon^qr  his  army  across  to  Kormanfy.  The 
rssnlt  to  which  this  invasion  led  was  the  victory  of  the  English  at  Crecy. 
Having  obtained  so  important  a  trinnqph,  Edward  oonoeived  it  expedient 
to  obtain  a  moace  oonveniflnt  inlet  into  ftance ;  and  with  this  view  he 
directed  his  opentions  against  Calais,  whidi  was  taken  in  Aagast,  in  the 
year  1847. 

Tlie  fleet  employed  in  the  blodcade  of  this  place  ooiuisted  of  788  vessds, 
esnying  14;,966  maiinersi  beings  on  an  averagSj  about  twenty  men  to 
eadi.  Seven  hundred  of  these  vessdsbekmged  to  England  ;tii6  other  thirty- 
eight  were  foveign  vessels.  Fifteen  of  the  latter,  and  489  mariners,  were 
si^plied  firom  Bayonne,  being  about  twenty-nine  men  to  each  ship;  seven 
vessds  and  184  men  foom  Spain,  whidi  is  twenty-six  men  to  each  vessel; 
one  tmm  Ireland,  canying  twenty-five  men;  and  fourteen  from  Flanders, 
with  133  men,  being  scarcely  ten  men  to  each  vessel.  Twenty-five  of  the 
British  ships  were  called  the  king's  own  ships,  manned  with  419  mariners, 
bdng^  on  an  average,  something  nnder  seventeen  men  to  each.  {Plate  8.) 

After  the  taking  of  Calais,  ^nt^f  truce  ^vas  agreed  to,  which  lasted  till 
1355 ;  and  in  135G  the  war  was  renewed.  The  battle  of  Poictiers  appeared 
to  htere  advanced  the  objects  of  the  English,  for  the  French  kin^  was 
taken  and  brought  to  England.  But  as  the  French  nation  refused  to 
submit  to  the  terms  which,  under  these  circumstances,  it  was  attempted  to 
impose  upon  them,  Edward  again  invaded  fbranoe,  having  collected  a  fleet  of 
about  eleven  hundred  vessels  to  convey  his  army  from  Sandwich  to  Calais. 
Yet,  instead  of  having  made  any  advance  towards  attaining  the  crown  of 
Rnmce  hy  the  long  war,  he  saw  that  object,  after  the  present  campaign,  to 
be  unattainable,  and  entered  into  a  treaty  before  leaving  the  country,  by 
which  he  renounced  all  claim  to  it. 

Subsequently  to  the  seige  of  Calais,  the  use  of  galleys  was  generally 
discontinued  in  war,  except  in  the  Mediterranean;  and  galleons  were 
introduced  into  the  £ngliah  service  about  the  middle  of  the  fourteenth 
century. 

The  introduction  of  this  description  of  vessels  into  the  English  service, 
it  is  highly  probable,  resulted  from  the  capture  of  a  number  of  Spanish 
galleons,  in  1350.  This  event  occurred  off  Winchelsea,  and  was  occasioned 
by  the  seizure  of  some  EngUsh  vessels  in  the  channel,  by  a  fleet  of  galleons, 
wliich  were  bound  to  Flanders.  On  their  passage  thither,  the  Spaniards 
first  plundered  of  their  merchandise,  and  tlicn  sank  tlic  English  vessels 
which  they  met.  On  intelligence  of  this  reaching  England,  a  duty  wjuj 
levied  to  defray  the  expense  of  fitting  out  a  fleet  to  meet  tlic  Spaniards  on 
their  return.  The  king,  and  a  number  of  his  most  considerable  subjects, 
went  on  board  of  his  ships  to  add  dignity  to  the  enterprise.   The  fleet  con- 
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dated  of  only  fifty ;  tbat  of  the  enemy  oonnsted  of  forty-four  gaDeons, 
whidi,  it  is  aaid,  ap|)eared  like  floatiiig  CBitles  in  oomp«riaon  to  the  TgngKah 
vessels.  The  latter,  however,  gained  a  eonq^lete  victory,  after  a  haid-fought 
hattle,  oq^tmnig  several  canadLi*  richly  laden  with  merchandise;  whilst 
the  daikness  of  the  night  enabled  the  otheia  to  escape  to  the  opposite 
coast. 

Notwithstanding  the  large  demands  on  the  seaports  in  general  for 
shipping,  during  the  progress  of  the  war  with  France,  and  the  huge  amounts 
they  were  able  to  siq^y,  the  maritime  interests  of  the  oountiy  appear  to 
have  languished  during  the  latter  part  of  the  rdgn  of  Edward  the  Third. 
This  may  have  been,  to  some  extent,  the  consequence  of  the  great  demands 
made  fat  the  supply  of  ships  having  dranm  the  service  of  them  from  the 
commercial  pmrsuits,  by  wldcfa  alone  tiiey  oonld  generally  flonridi. 

The  improvements  which  were  made  in  the  building  of  ships  in  the 
Meditemnean,  extended  their  influence  into  the  more  northern  covnitries 
of  Europe,  especially  the  Hanse  Towns;  the  commercial  people  of  whibh 
were  rea^  to  imitate  what  was  valuable  and  useful  to  thanselves,  in  the 
peculiarities  of  the  ships  built  in  the  south  of  Europe.  And  soon  after  thia 
period,  ships  of  much  larger  size  were  built. 

During  the  reign  of  Riclmrd  the  Second,  the  naval  power  appears  to 
have  been  in  an  extremely  inefficient  state.  The  protcetion  of  the  coast 
'  was  neglected,  and  the  French  invaded  the  shores  of  England  without,  as 
it  appears,  any  fleet  to  oppose  them.  In  the  summer  of  1377,  they  ap. 
pearcd  off  the  coast  with  a  fleet  of  fifty  vessels,  from  which  they  landed, 
and  burnt  the  town  of  Rye.  A  slioii:  time  after  this  event  they  appeared 
again,  and  landed  at  several  ])laces  along  the  southern  coast  of  England, 
and  plundered  and  destroyed  several  of  the  most  important  towns  on  the 
coast.  They  were  repulsed  at  Southampton ;  and  when  they  lauded  shortly 
afterwards  in  Sussex,  they  were  ineffectuidly  encountered  at  Lewes. 
When,  aftenvards,  a  fleet  was  fitted  out  to  resent  these  injiuios,  the  ships 
Were  compelled,  by  adverse  winds,  to  return  to  port  without  having  aocom- 
plished  any  service. 

After  the  lapse  of  8e\'eral  years,  the  war  with  Franco  was  resumed,  under 
Richard  the  Second.  Since  Calais  had  been  in  the  hands  of  tlu-  English, 
they  were  able  to  land  an  army  at  pleasure,  and  to  take  tlu-  most  favour- 
able circiunstances  for  conducting  all  their  operations  in  the  field.  In  the 
year  1380,  a  small  army  was  sent  over  to  France,  where  military  oi)eration8 
were  carried  on  to  a  considerable  extent.  But  in  the  mean  time,  the  shores 
of  England  were  left  improtected,  or  but  inade(iuatfly  guarded ;  and  the 
French  sent  over  a  number  of  vessels  which,  sailing  along  the  coast  of  Kent, 
and  up  the  river  Thames,  plundered  the  country  and  burnt  the  town  of 
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Ghraveaend,  whilst  the  resources  of  the  nation  were  exhaosted  for  other 
pmposes  than  the  protectian  of  its  inteoresti.  In  1882  a  hirge  imfixroe- 
ment  was  aent  over,  amounting  to  nearly  aixty  thousand  men;  and  the  fleet 
which  conveyed  them,  across  the  wlHrnnal  was  afterwards  employed  in 
iavaging  the  French  ooast.  But  no  advantages  appear  to  hanre  been 
giined  by  these  operationB.  The  French  seem  rather  to  have  been  loosed 
to  energy,  and  to  have  been  provoked  to  aggressioii.  Aa  sueoesa  had 
attended  a  bold  predatory  attack  on  the  shores  of  England,  so  that  sort  of 
ei^edition  was  repeated.  Alanned  at  the  conaequenoea  of  these  incnniona 
iqpon  the  British  shores,  the  inhabitants  of  Portsmouth,  at  their  own 
expense,  fitted  out  a  squadron  about  equal  to  that  of  the  enemy,  with  which 
they  attacked  aiid  olptured  tiie  whole  of  the  French  ships.  The  project  of 
invading  Enghuid  on  a  large  scale  was  afterwards  formed ;  and  it  is  said 
thst  nearly  tliirtccn  hundred  vessels  were  fitted  out  for  this  service,  whidi, 
nfler  considcmblc  delays  Was  ultimately  abandoned. 

The  close  of  tlie  fourteenth  centur}'-  was  a  period  of  violence  and  disorder 
in  Euglaud.  The  disaffection  which  the  English  felt  towards  the  king,  led 
to  liis  being  dethroned  and  put  to  death,  and  the  throne  became  occupied 
by  Henry  the  Fourth,  of  the  House  of  Lancaster.  He  was  om  ncd  on  the 
13th  of  October,  1399.  Few  eveuts  of  any  interest  rehiting  to  the  nnvy 
appear  to  have  occurred  about  this  time;  for  the  nation  was  agitated 
violently  by  internal  commotions.  The  Welsh,  under  Owen  Glendower, 
revolted;  and  the  French  taking  advantage  of  the  imsettled  state  of 
England,  sent  over  an  army  of  twelve  thousand  men,  in  140  vessels,  whic  h, 
with  the  seamen,  did  nut  in  all  probability  exceed  on  an  average,  a  hundred 
and  five  or  a  huntlred  and  ten  men  to  each  vessel.  Whilst  the  French 
vessels  were  lying  at  Milford  Haven,  a  fleet  was  fitted  out  by  the  CiuquO 
Ports,  and  proceeded  under  the  command  of  Lord  Berkley,  to  attack  them. 
SevertU  of  the  French  vessels  were  destroyed ;  and  the  others  escaped  to 
their  o\^'n  coast.  Afterwards,  when  the  French  troops  were  desirous  of  being 
sent  home,  vessels  sufiicient  for  this  purpose  were  supplied  by  the  dlllercnt 
ports  of  Wales;  a  fact  which  shows  that  though  the  English  kin|i:s  liad 
formerly  evinced  a  jealousy  about  these  ports,  the  possession  of  them  had 
been  retained  to  a  <^rvi\t  extent,  or  recovered  by  the  natives. 

That  the  maritime  power  of  Enj^land  was  in  a  very  low  condition,  appears 
e\ident  from  the  p:cncral  events  that  occurred  about  this  time,  in  which 
its  interests  were  concerned.  It  is  true  that  a  licet  was  sent  oxer  .with 
ordei*s  to  disturb  the  coasts  of  France  and  Flanders ;  and  that  on  entering 
the  harbour  of  Shiys,  they  took  three  large  Genoese  merchantmen,  and 
huuled  upon  several  parts  of  the  coust,  destrov'ing  a  considerable  nmubcr  of 
towns  which  they  had  first  plundered ;  and  then  returned  with  a  large 
accunuilalion  of  spoil.  But  notwitlislaiuliiii^  this,  their  own  shores  were 
open  to  the  assaults  of  the  enemy,  whilst  a  desultory  kind  of  warfare 
yfUA  carried  on  butwccu  the  English  and  French,  more  in  the  ckinicter  of 


Digitized  by  Google 


28 


HISTORY  or  NAVAL  ABCUIT£CTUKE. 


general  piracy  than  of  national  war.  At  one  time  the  lung  hiniadf  narrowly 
eaeaped  fidling  into  the  handa  of  aome  French  privateera;  fiw  aa  he  waa 
paaaing  from  Qneenborongh  to  tlie  ooaat  of  Essex  in  the  anmmer  of  1407, 
with  only  five  ships,  lua  little  aqnadran  waa  attacked  by  some  French 
privateers,  when  fiMir  of  the  ihq^wera  taken  and  canied  off;  and  that  only 
escaped  which  waa  conveying  the  king.  Tba»  nanow  esc^fie  served  to  show 
the  importance  of  paying  greater  attention  to  the  navy  tiian  it  had  received 
for  some  yean  previooa^j  and  led  to  the  fitting  ont  of  a  strong  aqnadron 
in  the  following  year.  The  command  of  thia  waa  given  to  the-  Eail  of 
Kent,  and  the  oligect  was  to  destroy  the  French  privateera  that  infested  the 
channeL  He  therefore,  having  gained  sight  of  them,  pursued  them  to  their 
lendesvoua,  where  he  effectually  accomplished  the  end  he  had  in  view.  One 
other  naval  expedition  is  mentioned  in  this  rei^ ;  this  waa  the  aending  of 
ten  aail  against  Scotknd ;  by  these  considerable  damage  wns  done  to  the 
Scotch  on  shore ;  and  foforteen  vessda  were  captnied  and  bron^  away, 
besidea  others  which  were  burnt. 

Henry  the  Fourth  died  on  the  20th  of  March,  1413 ;  and  was  succeeded 
by  hia  son,  Henry  the  Fifth.  This  prince  re\ived  the  claim  to  the  crown 
of  France;  and  taking  advantage  of  the  distractions  which  prevailed  in  that 
oonntry,  he  prepared  to  renew  the  operations  for  the  conquest  of  it.  He 
assenil)k  (l  at  Southampton  and  other  ports,  a  fleet  of  1500  vessels,  some  of 
which  he  had  hired  from  Holland  and  Zealand.  To  collect  the  requisite 
fleet,  the  king  ordered  that  all  the  vessels  in  EnglnTid  of  twenty  tons  bur- 
then and  upwards  ahould  be  taken  into  his  service.*  The  amy  which  thia 
large  fleet  was  required  to  convey,  amounted  to  30,000,  or  according  to 
other  authority,  50,000  men.  From  this  mention  of  tonnage,  and  the 
numb^  of  vessels  reqiured  on  this  occasion,  it  appears  that  httle  benefit 
had  resulted  to  ship-building,  from  the  introduction  of  carracks  into  the 
English  sendee.  The  northern  kingdoms  of  Eurojyc  appear  to  have  carried 
ont  improvements  with  energy ;  for  there  is  meution  made  of  a  Prussian 
ship  of  300  tons  brinp^ng  corn  to  Bcnvick-upon-Twecd,  in  1409.*  The 
results  of  this  invasion  of  France  wore  the  taking  of  Harlleur,  in  which  a 
garrison  wjus  placed  ;  and  the  battle  of  Agincourt,  in  which  one  of  the  most 
remarkable  victories  waa  gained  by  the  £ugliah«  on  the  25th  of  October, 
1415. 

Tlie  f'rench,  soon  after  this,  engaged  a  number  of  ships  from  Spain  and 
Genoa,  being  greatly  superior  to  their  own,  with  a  view  to  ravage  the 
southern  co:ii>t  of  England.  In  attempting  to  do  so,  however,  they  were 
repulsed.  Tliey  then  laid  scigc  to  Harfleur  with  all  the  ships  that  could  be 
brought  together  for  tliis  service,  at  the  same  time  tliat  tlie  town  was 
strongly  besieged  by  land  ;  relief  was  at  length  introduced  into  the  town, 
four  hundred  vcssck  having  been  fitted  out^  and  an  army  of  twenty  thousand 
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men  embarked.  The  Duke  of  Bedford,  who  commanded  the  fleets  firat 
attacked  the  besieging  fleet,  and  gained  a  complete  victory  over  it,  taking 
and  destroying  five  hundred  sail ;  the  Earl  of  Huntingdon  also  gained  a 
great  victorj'  over  a  considerable  fleet  of  French  and  Genoese  ships,  which 
was  superior  to  that  which  he  commanded.  A  large  amount  of  money  on 
board  of  some  of  the  ships  considerably  enhanced  the  value  of  the  prizes. 

Henry,  having  returned  to  England  after  the  battle  of  Afpnc()urt,'prepared 
in  1417  to  renew  liis  operations  in  France.  Fifteen  hundred  vessels  were  as- 
sembled at  Dover  to  convey  his  army  of  25,000  troops  into  Normandy.  It 
is  also  said  that  about  this  time,  the  king  having  obscn  cd  the  superiority  of 
the  Castilian  and  Genoese  ships,  caused  some  very  large  vessels,  called  dro- 
mons, to  be  built  at  Southampton;  "such,"  says  an  old  writer,  "as  were  never 
seen  in  tlie  world  before,  tlirt-c  of  which  had  the  names  of  the  TVini/y,  the 
Grace  de  DieUf  and  the  Holy  Ghost.  But  the  principal  vessels  of  the  whole 
fleet,  wherewith  he  made  his  second  invasion  of  France,  were  two  lai^  ships, 
most  magnificently  fitted  up.  Ouc  of  them,  called  the  King's  CkmHber, 
in  wbich  he  embarked  himaelf,  carried  a  sail  of  purple  silk,  whereon  the 
anna  of  England  and  France  were  embroidered ;  and  Hie  other^  called  the 
KmffM  Hall,  was  alio  very  sumptuously  adorned."*  It  ia,  however,  probable 
that  the  King's  Chamber  and  tiie  Kbtg^t  HaU  were  two  of  the  ships  pre- 
vknia^  mentiooed.  Tlie  fleet  whidi  was  employed  m  tiua  ezpeditkm 
i^pean  to  have  been  xeqnired  only  for  the  oonveyanoe  of  his  troops ;  as  a 
lew  only  of  Hie  ahips  were  retained  abroad,  finr  Ihe  conveyance  of  artillery, 
the  rert  being  aent  home* 

After  gaining  important  soooenes  in  Eranoe,  and  obtaining  a  treaty  in 
which  his  title  to  the  soooesnon  to  the  thnme  of  Fnoioe  was  acknowledged, 
he  returned  to  En|^d  eaily  in  the  year  1421 :  yet  he  invaded  France 
again  the  next  year,  and  gained  some  advantages;  bat  bemg  taken  ill  in  the 
midit  of  bia  miMtary  operationt,  he  was  conveyed  to  VincenneSj  idiere  he 
died  on  tfae  81st  of  August,  1422. 

Heniy  the  Sixth  was  pffodsimed  at  abont  the  age  of  nine  montha.  The 
government  during  Ihe  minority  had  been  ananged  by  the  late  king,  in  the 
^oaiiig  boon  of  Ids  life;  but  from  the  period  of  his  deaHi,  the  possesnons 
in  France,  whidi  had  been  acquired  in  the  long  war,  were  gmdoal]^  lost, 
notwithstanding  all  the  ability  and  care  of  the  Duke  of  Bedford.  Nor  was 
the  progress  of  the  Frendi  arms  arrested  until,  in  1458,  the  English  were 
driven  out  of  the  last  pUoe  th^  oocn^iied  in  Fkance,  widi  the  ezoeptioii  of 
Cabas,  which  was  retained  moce  than  a  eentmy  longer. 

Tke  wan  of  the  Roses,  whidi  went  &r  to  destroy  aU  the  prosperily  of 
England  during  the  latter  years  of  tiiis  reign,  confined  tiie  operations  (tf  the 
English  within  thor  own  country;  and  then  was  little  occasion  for  a  navy : 
still  a  navy  was  maintained,  and  the  Eari  of  Warwick  was  made  admiral  of 


*  MaopbsnoB,  YoL  I.,  ppw  631«S. 
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England  and  governor  of  Cidais,  where  the  principal  naval  armament  of 
En;j;laiul  was  kept.  The  power  whieh  the  Earl  derived  from  th^  appoint- 
ments enabU'd  him  to  do  miu  li  for  the  iiitcrciits  of  l:!iii;laiul ;  it  enaMed  him 
to  prevent  tlie  introduction  of  forci^'n  armies,  and  thus  to  leave  the  deter- 
mination of  the  contest  to  the  proper  resources  of  tlie  nation.  As  the  Earl 
was  engaged  in  the  interests  of  the  House  of  York,  the  employment  of  the  fleet 
was  of  course  adverse  to  the  cause  of  King  Henry.  In  the  year  1458,  an  Eng- 
lish squadron  was  cruising  in  the  cbannelj  and  fell  in  with  a  fleet  of  Spanish 
ships,  which  were  attacked^  and  six  of  them  taken  after  a  severe  engagement ; 
ttnd  twenty-six  others  were  either  simk  or  dnrea  ashore.  Some  time  after 
this,  the  Eail  himad^  In  tiie  ^wmmuft  of  a  squadioii  of  fiwnteen  ^vessels, 
attacked  three  large  Genoese  and  two  large  Spuiiih  oanadLi;  the  engage- 
ment lasted  two  days :  tiizee  of  them  were  captured,  hot  the  two  odiera 
escaped.*  In  aider  to  recover  the  naval  power  to  the  service  of  tiie  king^, 
the  queen  issued  an' order  for  those  sh^  which  the  Sail  had  not  carried  off 
with  himj  to  be  fitted  out  at  Sandwich,  and  to  proceed  to  CalaiBy  to  deprive 
the  eari  of  his  command.  Henoe  it  appears,  thatthe  Cinque  Forts  were  still 
attached  to  the  interests  of  the  king.  Intelligence  of  the  preparations  against 
the  eari  having  been  communicated  to  him,  he  aent  over  a  squadron,  which 
attacked  the  ships  in  the  port  under  the  command  of  Lord  Rivers,  who  wan 
condueted  with  all  hia  fleet  over  to  Calais.  Another  attempt  was  made  tp 
leoover  the  4eet  from  the  Eari,  hy  fitting  out  another  fleet  under  Sur  Simon 
Montfordy  kxrd  wnrden  of  the  Cinque  Ports;  hut  the  eari  crossing  over 
suddenly,  surprised  the  lord  warden,  took  the  whole  of  his  sh^  plundered 
the  town  of  Sandwidi,  and  then  retiumed  to  Ca]ais.t 

Althoui^  there  were  some  instances  of  large  dups  being  in  the  posses- 
maa  of  the  English  about  the  middle  of  the  fifteenth  century,  yet  it 
lippears  to  have  been  an  extraordinary  circumstance  fbr  ships  of  very  large 
dimensions  to  be  boflt  in  Eng^d;  and  it  is  highly  probable  that  the 
ships  of  unusually  large  dimensions  were  of  either  Spanish  or  G^enoese 
Jbuild.  The  encouragement  given  by  an  exemption  from  customary  imr 
posts,  on  the  building  of  a  hrg^  carrack,  called  the  "Grace  Bieu,''  by 
John  Tavemor,  of  Hull,  indicates  that  the  building  of  such  a  diq>  was  cf 
unusual  ocouirence.  The  large  ships  of  400^  500,  snd  900  tons  burthen 
which  the  king  took  from  Canyngs,  of  Bristol,  woe  most  hkdy  of  foreign 
ixmstruction,  and  had  been  brought  to  England  either  firom  the  south  of 
Europe  or  from  the  Baltic :  for  the  northern  nations  of  ^Europe  then  pro- 
duced ships  of  considerable  burthen ;  as  there  is  also  mention  made  of  one 
of  nearly  a  thousand  tons  burthen  being  sent  by  Charles,  king  of  Sweden, 
in  1455,  with  a  request  that  she  might  be  permitted  to  enter  the  ports  of 
England,  for  tlie  purposes  of  commerce,  subject  to  the  payment  of  the 
usual  duties.    But  the  state  of  England  waa  very  nn&vourable  to  the 


^urohett,  p  334,  says  the  curmoks  were  all  taken.  t  Ibid,  p.  339, 
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advance  of  navigation ;  for  commerce,  which  supplied  the  preatest  impulse 
to  it,  was  subject  to  many  interruptions  and  imposts,  so  that  the  results 
of  its  undertakings  were  rendered  very  precarious.  And  hence,  wliilst  the 
English  had  the  example  of  their  commercial  neighbours  in  the  building 
of  large  ships,  and  their  own  experience  of  the  superior  usefulness  of  vessels 
ii  moh  dimensions,  they  appear  to  have  made  but  little  advance  in  the 
prodnctioii  of  such  ships  themaehei. 

Dvnng  the  dvil  wan  of  thia  period^  there  appeared  the  moat  unequivocBl 
evidenoe  of  iSbB  cauoKlkak  befeiieeii  tha  poaaearian  of  Ilia  navy  and  the 
poiaeaBum  of  tiuoiie.  Twioe  Hie  Ead  of  Warwick  inteifSBred ;  and  by 
aaah  interferenoe  detamirajed  who  dumld  be  king.  Nor  waa  it  le»  evident 
m  that  event  whioh  bnmc^t  the  Honse  of  Tndor  to  the  throne,  that 
dominion  in  the  dunnel  waa  moat  materially  connected  with  the  aafe  poa» 
•eirion  of  the  kingdom.  Richard  the  Third  reached  the  throne,  and  ao 
fir  anbdned  Ua  enemieay  tiiat  the  ooimtiy  waa  quiet;  and  it  mii^t  have 
remained  ao  in  hia  handa,  if  he  had  kept  the  Engliih  channel  guarded  witb 
dne  care.  He  had  a  fleet;  and  tiiat  fleet  might  have  aaved  him  if  it  had 
been  employed  with  vigour  and  fldetity :  the  Httle  fleet  of  Henry,  Earl  of 
Bidimond,  however,  armed  at  the  ahorea  of  England,  and  Ida  finenda 
muted  to  aoppart  him,  wUdi  t]My  did  effectually,  by  oondueting  him  to 
Ae  throne,  after  the  victoiyhia  troopa  bad  gained  in  the  battle  of  Boawoith 
field,  in  Angoit,  14B6. 

Portogal,  though  one  of  the  amaUeat  kjngdoma  of  Europe,  bnt  necea* 
Miily  a  maritime  atate,  began,  about  the  beginning  of  the  fifteenth  centmy, 
to  direct  her  attention  move  particnUoly  to  maritime  pumdta,  aa  the  only 
obviooa  meana  of  conducting  her  to  importance  and  fimie  aa  a  dvihsed 
eoontiy.  Acoordinc^y,  ahe  began  to  take  the  lead  in  voyagea  of  djacoveiy, 
that  ahe  mif^t  increaie  her  power,  extend  her  commerce,  riae  to  greater 
froapeiity,  and  acqoire  an  influence  in  the  earth  as  the  reward  of  her 
eiertiona.  Ereiy  voyage  which  the  Portngueae  performed  waa  important ; 
he,  thmilA  ^  immediate  resulta  of  aome  of  the  vt^yagea  may  not  have 
been  very  material  in  themselTes;  yet  every  great  effort  appeers  to  have 
encouraged  a  repetition  of  enterprise,  until  eztenaive  aettlementa  in  Afirici^ 
Ind^l^  and  America,  rewarded  their  perseverance. 

A  part  of  Portugal  having  been  erected  into  a  kingdom,  the  king  exerted 
hia  utmost  power  to  enlarge  hia  territory.  This  he  did  by  colonixing  such 
places  as  his  fleets  discovered,  and  were  able  to  bring  under  subjection. 
In  1410  a  ^eetwaa  fitted  out,  under  Henry,  the  son  of  John  the  First; 
and  the  voyage  performed  by  this  fleet  led  to  the  discovery  of  Madeira. 
Snocessive  voyages  extended  viUuable  discoveries  along  the  coast  of  Africa, 
which  they  seem  to  have  aimed  at,  keq^ing  it  constantly  in  sight :  Cape  Non 
was  reached,  another  expedition  pawed  it;  and  at  length,  in  the  reign  of 
John  the  Second,  the  Portuguese  diaoovered  and  passed  the  Cape  of  Good 
^ope^  in  1497.  Thia  great  efBort  waa  aecomplidied  by  Vaaco  de  Gamif^ 
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who  then  saw  with  satisfaction  the  route  opened  to  India.  Passing  along 
the  eastern  coast  of  Africa,  and  crossing  thence  to  India,  the  Portuf^esc 
had  tiie  choice  of  making  settlements  on  the  coasts  and  islands,  of  wliich 
the  natiTe  wealth  and  commercial  advantages  appeared  to  be  tiie  most 
invitixig.  Sofala,  with  its  rich  mines;  Mosambique,  with  its  wealth  and  com- 
maxuX  advantages ;  and  India,  with  the  ample  productions  of  its  soil^  ail 
oontrihiited  to  reward  the  enteipiiie  of  the  Portuguese  by  an  influx  of  wealth 
into  their  country.  Another  voyage  accidentally  lad  to  a  new  diaooveiy ; 
a  fleet  of  thirteen  ahipa  having  heen  aent  out  on  a  voyage  to  Mahibar, 
Gabral,  who  had  charge  of  the  expedition,  was  driven  by  advene  winds  to- 
wards the  west,  and  discovered  <he  coast  of  Bragil,  of  which  he  took  posses 
aion,  in  the  name  ofhis  sovereign,  to  whom  he  sent  home  intdligenoe  of  hia 
snooess,  and  proceeded  on  Ms  voyage;  and  having  accomplished  thii^  he  re- 
turned to  PortngaL 

The  eariy  efforts  of  Portugnese  navigation  were  preliminary  to  those  of 
greater  enterprise  which  distinguished  the  dose  of  the  fifteenth  oentuiy ; 
and  the  resolts  of  them  prepared  the  way,  in  some  measure,  far  the  bolder 
project  which  Cohmibus  fimned.  Ghiistopher  Cohunbus  was  a  native  of 
Genoa;  in  his  youth  he  had  been  well  instrueted  in  those  branches  of 
knowledge  which  were  immediately  conducive  to  his  flitnre  eminence;  and 
he  went  to  sea  at  the  age  of  about  flaorteen  yeaxa.  In  the  year  1467  he 
made  a  voyage  into  the  north  sea  to  ascertain  whether  Iceland  was  in- 
habited; and,  advancing  a  hundred  leagues  beyond  that  iahmd,  he  was 
smrprised  at  finding  his  progress  stiU  unobstructed  by  ice.  After  this 
voyage  he  settled  in  Portugal,  where  traveUeia  and  navigaton  generally 
received  the  greatest  encouragement.  During  the  time  he  spent  in  tiiat 
countiy,his  occupation  was  ptindpaUy  that  of  making  maps  and  charts^  and 
aometimea  he  was  employed  in  maldng  abort  voyagea  to  the  islands  in  the 
Athmtic  Having  at  length  matured  his  plan  finr  hia  western  discoveries, 
he  at  first  offered  his  services  to  hia  fiaUow  dtiMua  of  Qenoa»  and  they 
were  declined.  About  the  year  1483,  he  offered  to  take  the  commandof 
an  expedition  for  the  discovery  of  landa  to  the  west,  for  the  service  of  Pur- 
tugal.  His  ideas  of  the  remote  lands  appear  not  to  have  been  entertained 
with  much  confidence ;  the  courtiers,  however,  gained  firom  him  mudi 
information  respecting  the  course  he  intended  to  pursue;  and  then  sent 
out  privately  a  vessel  with  instnictions  to  the  pilots  to  observe  the  route 
that  had  been  pointed  out  by  Columbus  on  the  charts.  As  these  pilots  had 
little  confidence  in  the  statements  which  had  been  made  to  them,  so  they 
were  destitute  of  the  seal  which  was  requisite  to  success.  They  returned 
and  made  an  unfavourable  report ;  and  Columbus,  offended  at  the  man- 
ner in  which  he  bad  been  treated,  left  the  country. 

Columbus  was  too  confident  of  the  correctness  of  his  theory  to  abandon 
his  scheme;  and,  accordingly,  he  sent  his  brother  Bartholomew  to  England, 
to  state  his  views  with  respect  to  the  spheiidty  of  the  earth,  and  to  offer 
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ioM  semoes  to  Heniy  the  Seventh  for  oondaeting  a  voynge  of  disoomy ; 
at  the  same  time  he  went  into  Spain^  and  spent  eight  years  in  endeavouring 
to  get  his  proposals  accepted  in  the  service  of  that  country.  Here  again 
the  conduct  of  those  with  whom  he  had  to  negociate,  determined  him  to 
quit  the  country  in  disgust ;  when,  by  the  liberal  offer  of  the  queen  he  was 
neaDed,  and  his  services  engaged  on  tiie  17th  of  April,  1402.  Barthdo- 
mew  had  met  with  the  greatest  difficulty  in  acoompliflhing  the  olject  of  his 
flussion  in  England^  although  the  theoiy  on  which  his  confidence  was 
grounded,  was  not  cavilled  at  as  it  was  on  the  continent ;  but,  even  when 
the  matter  was  brought  fairly  under  the  notice  of  the  king,  he  was  too 
much  engaged  in  a  war  Ibr  the  reduction  of  Scotland,  to  give  to  the  pro- 
posal the  attention  it  deserved.  And  he  delayed  so  long  before  he  would 
accept  the  oibr  of  Barthobmew  on  behalf  of  Christopher  Columbus,  that 
that  nwigator  had  been  fully  engaged  in  the  service  of  Spain,  and  had 
made  his  first  discovery  on  behalf  of  king  Ferdinand  before  he  knew  the 
Ksuh  of  his  brother's  negodation ;  and  hence,  idl  that  was  valuable  in  the 
services  of  such  aman,  and  all  the  advantages  that  resulted  ficom  his  genius, 
inteUigenoe,  seal,  and  enteiprise,  were  lost  to  England. 

Columbus  having  been  engaged  by  the  king  and  queen  of  Spain,  prepa^ 
rations  were  made  during  the  summer  of  1402  for  the  expedition;  and  on 
the  3rd  of  August  he  left  Spain  with  three  vessels,  two  of  which  were  no 
better  than  vessds  which  are  now  common^  used  in  the  coasting  trade. 
A  hundred  and  twenty  men  were  all  that  he  required  to  serve  in  his  squad- 
ron; and  even  this  small  number  could  not  be  prevailed  on  to  enter 
vohmtarity  into  the  service ;  recourse  was  therefore  had  to  impressment  to 
complete  it.  He  proceeded  to  the  Canary  Islands,  where  the  vessels  were 
re-fitted;  and  he  sailed  thence,  on  the  6th  of  S^tember,  in  a  westerly 
course.  The  ihars  of  the  ciew  were  so  strong  during  the  Toyage,  that  it 
requoed  all  the  ingenuity  of  a  mind  fbrtile  in  expedients  to  allay  them, 
and  to  prevaO  on  the  men  to  continue  the  voyage.  A  variety  of  indica- 
tions the  proximity  of  land  had  appeared  previously  to  the  evening  of 
^  11th  of  October,  when  about  ten  c^dock,  a  light  was  seen  by  Columbus, 
and  pointed  out  by  him  to  one  or  two  of  his  attendants :  this  light  appeared 
and  disappeared  several  times,  and  hope  was  raised  to  the  highest  pitch  of 
confidence.  About  two  o'clock  on  the  morning  of  the  12th  of  October, 
land  was  discovered  from  the  pinta;  and  notice  of  it  was  given  by  the 
firing  of  guns:  it  was  an  island;  and  when  Columbus  landed  and  took 
ponesfeion  of  it  in  the  name  of  the  king  of  Spain,  he  gave  to  it  the  name 
of  San  Salvador.  Several  other  islands  were  afterw  ards  discovered ;  but  the 
continent  of  America  was  not  discovered  during  this  voyage.  Cdumbus 
spent  nearly  three  months  amongst  those  islands ;  and  then,  sailing  again 
for  Europe,  he  arrived  in  Spain,  on  the  16th  of  March,  1493. 

Tlic  fame  of  Columbus  had  no  sooner  spread  over  Europe,  than  an  in- 
tense desire  was  folt  to  know  move  of  those  remote  lauds ;  and  to  share 
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the  advantages  of  the  extensive  range  irhich  was  presented  for  ooouneraal 
enterprise.  In  September,  1493,  Columbus  sailed  again  with  seventeen 
vessels,  and  1500  men;  and  as  in  this  voyage,  he  continued  to  make 
further  discoveries  of  idands,  he  did  not  return  till  the  summer  of  1496. 
In  a  subsequent  eiqiedition  which  he  conducted  in  1498,  he  discovered, 
together  with  other  islands,  the  main-land  of  South  America ;  but,  whilst 
he  was  prosecuting  his  enterprise  in  the  new  world,  he  was  arrested,  by 
Older  of  the  king^  and  conducted  back  to  Spain  in  duMna. 

The  Eni^ish  were  roused  by  the  events-  that  interested  all  Europe,  to 
a  consideration  of  the  honour,  as  well  as  the  advantage,  which  had  been 
acquired  by  foreignera  who  had  been  foremost  in  these  adventures :  man 
particularly  waa  John  Cabot,  a  Venetian  merchant  of  great  wealth  and 
superior  intelligence,  who  was  at  that  time  lesidiDg  at  Bristol  with  his 
three  sons.  Of  these,  Sebastian,  the  second,  who  is  beat  known  in  hiataty, 
was  then,  in  1496,  nineteen  years  old;  he  had  been  early  trained  to  the  study 
of  geography,  navigation,  and  astronomy,  in  which  he  made  oonslderahle 
attainments :  John  Cabot  offered  hia  services  to  the  king,  to  conduct  a 
voyage  of  discovery  with  the  view  of  finding  a  north-west  passage  to  Indt^ 
and  Henry  readily  aoeqited  his  proposal,  granting  him  a  charter  for  that 
purpose,  dated  the  5th  of  March,  1496.  About  a  year  after  the  granting 
of  ^lis  charter,  Sebastian  Cabot  sailed  (probably  with  his  fother)  in  a  ship 
named  the  Maitkeiff,  which  was  fitted  out  at  Bristol,  accompanied  by  three 
or  four  other  vessels  fitted  out  principally  by  London  merdiants,  and 
freighted  with  such  commodities  as  were  deemed  suitable  to  barter  with 
undviliaed  people.  On  the  24th  day  of  June,  1497,  in  about  fifty-six 
degrees  of  north  latitude,  land  was  discovered.  Very  little  is  known  of  this 
voyage  beyond,  the  fact  of  its  being  associated  with  the  discovery  of  land 
wluch  was  si]^posed  to  be  an  island.  The  second  charter  was  granted  to 
Cabot,  on  the  3rd  of  Febroary,  1408,  and  the  design  of  the  voyage  under- 
taken by  virtue  of  this  charter,  seems  to  have  been  to  realize  the  benefits 
which  the  former  discovery  promised ;  Cabot  was  authorised  to  take  six 
shipe  out  of  any  haven  in  the  kingdom,  of  the  bm  then  of  200  tons  and 
under.  A  third  voyage  was  made  to  the  gulf  of  Mexico,  in  1499^  when 
the  vessels  coasted  along  part  of  the  isthmus  of  Darien ;  but  very  little 
is,  however,  known  of  these  expeditions  beyond  the  foot  of  their  having 
been  performed. 

In  the  year  1502,  king  Henry  granted  a  charter  to  Hugh  £Uiot  and 
others,  licensing  them  to  sail  "  with  such  ships  and  mariners  as  they  should 
judge  proper/'  into  all  parts  of  the  eastern,  southern,  western  and  northern 
seas,  in  order  to  discover  any  parts  which  had  not  then  been  discovered,  and 
brought  under  the  obedience  of  any  of  his  confederate  friends.  No  pe- 
cuniary assistance  was  supplied  to  these  people,  whose  own  resoiurces  were 
insufiicicnt  to  the  accomplishment  of  any  prcat  enterprise ;  and  they  re- 
turned with  no  better  success  than  Cabot  had  realised. 
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INTRODUCTION  OF  PORT-UOLEd^  AND  IMPROVEMENTS  IN  MEN-OF-WAR.  o5 

In  the  yew  1409,  Americiu  Veipiithii,  a  Flormtiiie  mmgatw,  in  the 
■ervice  of  the  king  of  Spam,  made  some  diacoveriea  on  the  coast  of  South 
America.  ColoiiibaB  havmg  at  tiiat  time  aome  poiwerM  enemies  at  court, 
the  honoiir  of  having  disooveied  the  continent  was  given  to  his  rival,  after 
whom  the  whole  country  was  named. 

These  advcntuies  in  navigation  all  pointed  ont  the  importance  of 
improvements  in  marine  ardntectuie;  for  thought  ships  of  considerable 
hurthen  weve  not  now  uncommon,  yet  they  were  fiir  from  being  nu- 
monms;  and  the  vt^yages  which  distinguished  this  era  were  for  the  most 
pert  perfonned  in  venels  of  very  moderatet,  and  inconveniently  small  di- 
mension^ and  frail  construction.  An  impulse  was  given  by  these  events  to 
dup-building^  the  fofoe  of  which  has  never  been  whoUy  lost;  andsncoessive 
attentions  and  improvementa  have  been  introduced  with  various  degrees 
of  success. 

The  Venetians  and  Genoese  appear  to  have  kept  generally  in  advance 
of  the  othe]p  nations  in  the  building  of  ships.  These  conmiereisl  states, 
after  peace  had  been  restored  between  them,  made  great  progress  in 
marine  architecttirc ;  their  csiradu  and  galleascs  were  of  peculiar  con- 
struction ;  some  built  at  Genoa  as  early  as  about  the  year  1452,  are  said 
to  have  measured  from  1500  to  2000  torn  burthen.  Towards  the  close  of 
the  fifteenth  century,  great  improyemeuts  were  made  in  the  construction 
of  ships,  particularly  in  the  Mediterranean,  in  vessels  whidi  became  dis- 
tinguished as  ships  of  war.  Shortly  after  this,  the  use  of  cannon  on  differ- 
ent decks,  by  means  of  port-holes,  which  had  their  origin  about  this 
time,  added  materially  to  the  force  of  sh^  of  war ;  the  port-holes  were  at 
first  circular ;  and  so  small,  that  there  was  scarcely  sufficient  space  for  the 
gnn  to  be  trained  in  the  least  degree ;  but  the  nae  of  the  ports  was  af- 
terwards increased  so  much  as  to  obviate  in  a  great  measure  this  inconve- 
nience. In  order  to  adapt  the  construction  of  ships  to  this  innovation 
it  was  necessary  to  alter  the  form  of  their  sides;  as  the  falling  out  of 
the  sides  of  the  old  galleys  was  ill  suited  to  the  carrying  of  guns; 
for  this  purpose,  the  Venetians  gave  to  tlie  sides  of  their  ships  a  great 
iumbUnff  -hoine.  Tliis  alteration  was  soon  imitated  by  other  states ;  and  par- 
ticularly by  the  Spaniards  ;  and  it  was  carried  to  an  extreme  m  hich  was 
soon  shown  to  be  inconvenient,  but  which  growing  experience  giadnnUy 
corrected  ;  and  the  more  moderate  tumbhug-liomc,  similar  to  that  of  some  t)!' 
the  old  French  and  Spanish  ships,  was  introduced.  Their  masts,  which  ^v^  re 
five  in  number,  continued  the  same  till  nearly  the  end  of  the  ni^'n  of 
Charles  the  First ;  and,  in  conformity  to  the  most  ancient  usage,  they  wi  re 
without  division.  Descharge,  a  French  builder  at  Brest,  is  said  to  Iiua  c 
been  the  inventor  of  port-holes ;  and  they  were  used  in  England  in  the 
early  part  of  the  sixteenth  century. 

The  galley,  galleon,  and  galleas  being  names  commonly  given  to  vessels 
of  war  in  the  Mediterranean,  during  the  fifteenth  century,  it  may  be  proper 
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to  Aow  in  what  their  diiFereiioe  oonriitad.  Both  the  gaUeon  and  the 
galleaa  wore sunihr  in  eonstmcfcion  to  the  galley;  the  gaUeon,  firam  hacTing 
additional  height  of  top-nde,  was  eonaiderahly  broader,  and  aomething 
shorter  than  the  galley.  The  gaUeons  were  ▼ends  of  war,  caniying  gans ; 
and  were  generally  placed  in  the  front  of  Ihe  line  of  galleys:  they  ap- 
pear to  have  carried  gone  on  the  broadside  between  the  oars,  of  which  they 
carried  three  banks  or  tiers;  the  Tends  of  this  dewinption  wcte  likewise 
iumidied  with  gans  at  the  head  and  stem,  as  wdl  as  the  galley,  bat  with  a 
greater  nnmber  and  of  large  calibre.  It  is  recorded,  that  at  die  batHe  of 
Lepanto,  whidi  was  fooght  on  the  7th  of  October,  1571,  ■ome  of  thm  ctBC^ 
ried  eight  demi-cannon  (Plsle  9,)  nearly  eqaal  to  oar  thirty-two  ponndns : 
this  dasn  of  vesids  spread  over  the  Mediterranean;  and,  in  1688,  there 
were  four  of  them  in  the  Spanish  senrioe,  eadi  of  wlueh  is  nid  to  have 
cairied  fifty  guns. 

As  the  nae  of  the  galleon  inereased,  the  Qse  of  oars  was,  of  coone,  soper- 
seded  by  that  of  ssils ;  this  alteration  appears  to  have  taken  place  to  a  con- 
sidenUe  extent  in  the  venslibdoni^  to  Venice  and  Genoa.  Thegalleon 
neoesisri^  conftalned  snoh  additional  breadth  and  height  as  qualified  it  for 
the  nse  of  eumon  {Plate  10,  FIff,  1,)  which  by  that  time  had  become  an 
important  part  of  naval  artillery;  but  the  structure  of  the  galleonwas  often 
too  unwieldy  for  management ;  and  the  Spaniards,  who  aimed  at  superiority 
in  naval  arcliitectore^  still  retained  much  of  the  peoolisritiesof  the  galley  in 
some  of  their  ships ;  as  may  be  observed  by  the  engraving  of  one  d  their 
ships,  which  was  dcstroyod  with  the  Armada.  {Plate  10,  Fig.  2.) 

Previously  to  the  reign  of  Henry  the  Seventh,  it  had  been  common  for 
the  kings  of  England  to  rely,  often  entirely,  and  always  to  a  great  extent, 
upon  the  Cinque  Forts  for  the  supply  of  shipfang  in  times  of  war;  but 
Henry's  policy,  advancing  with  obvious  necessity,  led  to  the  establishment 
of  a  royal  navy,  tlie  foundation  of  which  was  laid  in  the  building  of  the 
Great  Harry  {Plate  11,)  at  an  expense  of  fourteen  or  fifteen  thousand 
pounds;  this  ship  was  accidentally  burnt  at  AVoolwich  in  the  year  1553. 

There  is  an  accoimt  of  the  building  of  a  large  ship  called  the  Great 
Michael  J  in  Scotland,  in  the  year  1506.  She  was  240  feet  in  length,  and 
30  feet  wide  within  the  sides ;  and  ten  feet  thick  in  the  wall  and  boards ; 
she  was  the  largest  ship  that  had  ever  sailed  from  England  or  France  ;* 
probably  she  was  too  we«ak  in  construction  and  combination  to  sustain  so 
immense  a  mass  of  material,  as  she  was  lost  on  lier  way  to  France  in  1512. 

In  the  report  made  in  1805  by  the  commissioners  for  revising  the  civil 
affairs  of  the  na\y,  it  is  stated  that  the  permanent  navid  force  duiing  this 
reign  consisted  of  only  fifty-seven  vessels,  each  carr}iiig  twenty-one  men 
and  a  boy.  Henry  died  in  Aphl,  1509 ;  and  was  succeeded  by  his  son 
Henry  the  Eighth. 
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This  monarch,  in  the  early  part  of  his  reign,  allowed  a  disposition  to 
Onploy  and  to  improve  the  navy  of  England.  Whether  the  mere  love  of 
display  might  be  the  ruling  passion,  or  whether  a  true  regard  for  the 
intareBtB  of  the  nation  prompted  him  to  raise  the  na^y  to  a  state  superior 
to  wltat  it  Imd  previously  been,  it  is  not  necessary  to  inquire.  In  the  year 
1611,  when  the  king  of  Arragon  applied  to  Henry  for  succour  in  his  con- 
test againBt  tlie  Moors,  the  king  sent  over  four  "  royal  ships,"  accompanied 
with  a  small  land  fince ;  Hieae  were  not,  however,  employed  j  and  on  being 
dinmssed,  they  were  presented  with  a  small  acknowledgment  of  the  favour 
the  king  had  shown  in  sending  them. 

Heniy  also  levxved  the  project  fast  invading  France,  to  lecorer  the  pro- 
vinoes  which  the  English  had  ibrmerly  oonqoeied,  hnt  which  had  been 
subsequently  lost ;  he  therefore  immedUatefy  caused  new  ships  to  be  built, 
and  the  old  ships  to  be  rigged ;  and  abundmce  of  other  preparations  to  be 
made  for  commencing  the  war  with  vigonr.  But  a  war  wiUi  France  was 
not  so  national  an  object  as  it  had  farmeily  been ;  it  was  considefed  that 
the  material  alteration  in  the  manner  of  fighting  h^d  greatly  diminished 
the  chances  of  sncoess,  by  raising  the  Tteax^k  in  nnhtaiy  power.  The  first 
fleet  of  twenty  ships  which  was  fitted  out,  was  employed  nnder  the  com- 
msnd  of  Sir  Thomas  Howard,  for  the  conveyance  of  an  annj  of  ten 
thonsaiid  men,  which  were  not,  however,  employed  in  any  way  towards  the 
noovery  of  the  French  provinces;  but  the  fleet  under  Sir  Bdward 
Howard,  ravaged  the  coast  of  Brittany,  reducing  the  inhabitants  to  great 
distress ;  and  led  them  to  apply  to  the  English  Admiral  for  a  cessation  of 
hostilities. 

These  transactions  led  to  cooaiderable  preparations  on  the  pert  of  the 
fieach;  and  in  the  next  year,  1512,  they  fitted  out  a  fleet  of  thirty-nine 
•sfl  in  Brest  harbour.  IQng  Henry  likewise  then  fitted  out  all  the  re- 
msinring  ships  and  gall^  that  he  had;  and  these  were  ordered  to  join  the 
principal  fleet.  Before,  however,  th^  proceeded  to  sea,  the  king  reviewed 
them  at  Portsmouth;  they  were  ''twenty-five  ships  €i  great  burthen;"  and 
when  they  had  joined  the  principal  fleets  the  whole  amounted  to  forty-five 
isiL  This  fleet  sailed  for  a  short  time  along  the  coast  of  Brittany,  and 
the  French  hastened  out  of  the  harbour  to  meet  them,  when  each  party 
iqppeared  eager  to  engage.  They  began  the  engagement  with  great  foiy ; 
but  the  most  remariiable  event  tiuit  occurred,  was  the  destruction  of  the 
two  largest  ships,  in  the  act  of  dose  conflict ;  these  were,  the  French  ship 
OtrdeUer,  and  the  En^^ish  ship  Sovereign,  which  was  considered  to  be 
the  largest  Aig  in  Europe;  they  were  grappled  together  in  action,  when 
the  former  of  them  became  enveU^ed  in  flames,  which  were  communicatdd 
to  the  latter.  The  result  was,  that  they  both  blew  up ;  but  the  origin  of 
the  calamity  was  never  accounted  for ;  the  catastrophe  struck  the  beholders 
with  terror,  and  the  action  was  suddenly  terminated,  wliilst  t\w  conclusion 
deprived  both  parties  9f  any  just  daim  to  a  victory.  The  English,  how- 
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ever,  rallied  j  and  the  next  day  they  began  to  scoiir  tlie  diannel,  in  wUcb 
they  took  n  great  niunbcr  of  French  vessels,  "  small  and  great/*  ud  banit 
such  as  thev  were  unable  to  send  home. 

In  consequence  of  tlic  loss  of  the  Sovereiffn,  Henry  ordered  a  ifcfll  larger 
shi])  to  be  built,  called  the  Henry  Grace  de  Dieu  {Plttte  12)  j  die  is  said 
to  have  cost  nearly  eleven  thousand  pofundi;  and  In  a  Hit  of  the  navy, 
given  by  Mr.  Pepys,  her  burthen  ia  stated  to  have  been  lj500  tonSj  al- 
though most  other  accounts  say  she  wai  only  1000  tana. 

Eai  ly  in  the  year  1518  a  fleet  waa  ttted  out,  and  tent  to  tea  tnder  the 
command  of  Sir  Edward  Howard,  who,  on  aniviug  upon  the  eoaat  of 
Brittany^  found  the  Frendi  fleet  lying  in  tiie  harbour  of  Breet.  Peroeiv- 
ing  tlu^  it  WM  unpoinUe  to  oondaet  hia  ahipa  into  the  haiboor  to  attack 
the  French,  he  iefc  out  ftom  his  fleet  with  a  amaU  number  of  vow-barges 
and  boefta  to  attMk  them;  tfaoa  setting  an  example  of  that  dangenns  kind 
of  service  in  which  so  much  heroism  has  been  displayed  in  later  ageo. 
The  intrepid  admiral  in  the  foremost  boot  q[ipeared  at  first  to  gain  some 
advantages;  bat  those  who  followed,  fioUng  to  support  him,  gave  the 
jRren<^  an  opportunity  to  rsUy,  which  they  did,  and  complete^  overcame 
the  admiral  and  his  boat* s  crew,  and  witli  thdr  pikes  fiaroed  him  and 
almost  the  whole  of  them  overboard;  thia  event  so  dejected  the  English^ 
that,  without  making  any  further  attempt  upon  the  enemy,  they  returned 
at  once  to  England. 

At  this  time  the  Scotdi  welto  in  alUanee  with  the  Frendi;  and  in  the 
prosecution  of  the  war  that  was  now  going  on  between  England  and 
Scotland,  James  the  Fourth  of  the  latter  waa  killed  in  the  battle  of  FkxLden 
Field';  and  after  thia  event,  both  Heniy  and  Loma  were  willing  to  nego- 
tiate for  peace;  and  both  FWmcia  the  First  (who  soon  succeeded  to  the 
throne  of  Frsnoe),  and  Maximilian  the  Fiist,  Emperor  of  Germany,  diowed 
a  disposition  to  coort  tiie  finenddiip  of  King  Henry.  This  harm<»7  pre- 
vailed, however,  on^  a  fow  years;  the  Emperor  of  Germany  and  the  King 
of  France  were  both  desivoua  to  have  the  alliance  of  Engtond ;  the  fonner 
succeeded,  and  England  and  France  were  soon  involved  in  a  war,  whidi 
began  in  1582,  and  Usted  tiU  1527.  Sir  Thomaa  Howard,  who  had  been 
created  Earl  of  Surrey,  and  acppcmited,  after  the  death  of  hia  brother, 
admiral  of  England,  waa  also  appointed  1^  the  emperor,  admiral  of  hia 
navy,  "whidi  consisted  of  one  hundred  and  ei|^ty  tall  dupa." 

During  the  first  year  of  the  war,  the  employment  of  the  navy  waa  of  a 
desultory  diaracter,  doing  considerable  damage  to  the  Frendi,  vrithout 
tending  materially  to  advance  the  objects  which  war  generslly  oontem- 
plates.  In  1623  an  attempt  was  made  by  the  French  to  bum  the  English 
fleet  lying  at  Calaia;  but  the  vessel  which  they  had  provided  for  that  pur- 
pose missed  the  entrance  of  the  harbour  in  the  night;  and  being  then 
set  on  fire,  and  driven  adiore  at  a  diort  distance  firom  the  town,  betrayed 
the  attempt,  and  exposed  its  fiulure.    During  this  year  an  insufficient 
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pfoteetkm  wis  maintaiiwd  in  tiw  ohtiiiiel,  a  cjiemmtmce  of  whidi  the 
Tnoisk  tooik  adiuitage,  by  sending  oat  BmaU  iqiutdToiiB  to  attack  EngUah 
nmdM  near  tiienr  Ofwn  ehoirat ;  one  of  tiieie  squadrons,  oonaiating  of  six 
TSBsdSy  attacked  an  En^idi  galley  of  alxnit  forty  tons.  Although  the 
hitter  was  in^peifectly  manned,  a  moat  reaolote  fight  was  maintained  for 
about  five  homa ;  the  arrows  of  the  Enf^ish  bong  at  length  all  eipended, 
tfaej  endeaToored  to  seome  their  ultimate  aafety  by  flight.  In  this  eon- 
ditbn  the  galley  was  seen  from  Sandwidi  haven,  and  a  bark  was  irnme- 
diat^  sent  oot  to  her  rdisf ;  the  IVench  then  relinquiBhed  the  pnrsnit  of 
the  gaUegr  to  attack  the  InA;  the  crew  of  the  latter  defimded  her  for 
several  lumis,  nntil  their  anows  were  all  spent,  and  the  masts  beaten: 
down;  when  having  no  longer  the  means  of  defence  or  mcKpe,  she  was 
esmed  bj  tiie  enemy,  who  conducted  her  into  Dieppe. 

After  the  French  war  was  conehided  in  1527,  the  oocasioiis  for  naval 
service  presented  1^  the  war  with  Scotland  were  not  sufficient  to  engage 
the  reqniaite  amount  of  attention  to  tiiat  establishment  During  this 
intwa],  both  the  navy  and  the  important  naval  stations  on  the  southern 
coast  sank  into  an  almost  defenceless  condition;  and  hence  in  the  year 
1540,  when  there  was  some  project  of  a  war,  Heniy  caused  all  the  most 
convenient  landing-places  to  be  surveyed  and  fortified,  and  ships  to  be 
prapored  for  sea^  ''to  his  great  cost  and  diarges;"  but  the  crisb  did  not 
sRtve  tin  1548,  and  then  the  opemtionB  of  the  war  were  carried  on  prin- 
c^aDly  1^  land. 

At  that  time  the  war  with  Scotland  was  being  canned  on;  and  Henry 
sent  thatlier  a  fleet  of  neaily  two  hundred  yesaeib,  which  conveyed  an  army 
of  ten  thousand  men;  but  little  more,  on  an  aTerage,  than  fifty  men  to  each. 
Daring  this  war  a  genersl  license  was  given  fixr  fitting  out  privateers,  to  be 
emplc^yed  against  the  subjects  of  both  France  and  Scotland,  without  being 
liaUe  to  render  any  account  for  the  prises  they  took.  They  soon  brought 
in  a  large  number  of  French  vessels;  and  as  the  opportunities  were 
diminishftd  of  seising  vesseLi  bebnging  to  the  national  enemies,  those 
belonging  to  neutral  states  were  likewise  captured,  which  gave  great  dis- 
content; and  English  merchants'  ships  were  detained  in  foreign  ports  with 
a  view  to  obtain  restitution.  Little^  however,  appears  to  have  been  done 
hy  the  navy  until  1545  :  the  French  then  fitted  out  a  fleet  of  more  than 
two  hundred  sail,  besides  galleys,  with  a  design  of  invading  England. 
Whilst  these  were  lying  in  port,  waiting  to  have  the  preparations  for  the 
expedition  completed,  Lord  Dudley,  the  English  Admind,  made  an  attempt 
to  bring  the  French  to  a  general  engagament,  as  he  was  unable  to  enter 
the  harbour  with  his  fleet  to  attack  the  French  there.  His  fleet  consisted 
of  one  hundred  and  sixty  sail;  and  having  approached  sufficiently  near  to 
fire  upon  the  French  ships,  their  gsll^s^  hastened  out  to  engage  the 
Eof^iish;  but  as  the  wind  soon  increased,  both  parties  were  obliged  to 
diwontiune  the  action,  the  galleys  to  return  to  the  security  of  the  port. 
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and  Lord  Dudley's  fleet  to  obtem  lea-roaiii.  The  Engliih  then  direeted 
their  attention  to  the  security  of  their  own  ahovet;  defeniive  preparationa 
were  made  with  great  dispatch,  at  pQrtwnonth  and  in  the  lale  of  Wight ; 
and  the  fleet  waa  aaaemUed  at  Portamonth* 

The  French  were  atiU  Intent  i^on  aooompliahing  the  invaaian  they  had 
projected;  hut  they  were  aubject  to  aeTend  diaaaten  that  matoiaUy 
diminiahed  the  htee  they  had  calcnlated  on  hemg  able  to  bring  to  the  eie- 
cntion  of  their  design;  many  of  the  ships  which  had  been  hired,  arrived  too 
late  from  the  Meditenanean;  othenwearelostby  miskiUhlmanageDient;  and 
the  best  ship  in  thenar  of  France^  and  which  was  considered  to  be  the  finest 
and  best  sailing  ship  jxptm  the  sea,  caught  fire  and  was  entirely  destroyed. 
This  shqi^  it  is  said,  waa  1200  tons  burthen,  and  canned  a  hvndred  brgo 
braas  guns.  Notwithstanding  these  disaatera,  the  Frendi  fleet  conaiated  of 
one  hundred  and  fif^  large  ahips;,  tiity  "ansall  veasels/'  and  twenty-five 
galleys.  Proceeding  now  across  the  channel,  the  French  landed  some 
troops,  on  the  18th  of  July,  upon  the  coast  of  Sussex;  but  these  were  com- 
pelled soon  to  retire.  Thenextpointofattack  waatbelde  ofVn^t;  but 
the  EngKsh  wm  lying  at  St.  Hden's  ready  to  receive  them:  the  Rranch 
approached;  but  on  first  day  little  waa  done;  for  although  the  enemy'a 
galleys  came  near  enough  to  exchange  shot  witli  the  English  shqps,  there 
waanotenough  wind  fiir  the  latter  to  pursue  their  antagomsta.  TheFreDdi 
now  snffsred  another  Uws;  their  best  ship,  in  which  the  admhral  intended 
to  fight,  sprang  a  leak,  and  was,  in  consequenoej  sent  back  to  be  repaired. 
The  next  day,  as  the  English  were  proceeding  mst  to  attack  the  French,  the 
Marif  Bote,  one  of  the  largc^^t  ships  (500  tons  burthen*),  sank,  and  almost 
all  oil  board  were  drowned.f  The  French  affirm  that  this  acddent  waa 
occasioned  by  the  firing  of  their  cannon ;  but  the  EngHsh  say  it  was  caused 
through  "great  negligence; " — that  ahe  was  overloaded  with  ordnance,  and 


*  Maqthsnon,  YoL  II.,  p.  41. 

t  In  aa  aoooant  of  the  loss  off  this  ship^  written  1^  Sir  Pster  Osrsws^  who  was  an  eye- 
witness of  the  event,  it  is  stated  that  on  the  day  Avhen  it  oocoired,  the  king  was  on 

board  the  (J/rat  Henri/,  the  ship  of  the  Lord  Admiral,  Viscount  Lisle,  with  whom  he 
dined.  During  the  time  of  the  repast  he  made  inquiry  if  anything  was  to  be  seen  at 
sea  ;  and  Peter  Carewe  immediately  went  to  the  top  of  the  ship."  and  reported  tliat 
three  or  four  ships  were  in  sight,  which  he  thought  were  "  merchants."  And  after  he 
had  wrmained  there  a  short  time^  heiaw,**a8hethoiight|afleet  of  men-of-war*"  Itwas 
rightly  supposed  that  this  was  a  Freaeh  fleet ;  and  eid«  were  immediatdiy  given  for 
the  officers  and  men  on  board  the  Grmt  Henry,  to  return  to  their  respective  ships. 
And  tlie  king  himself  returned  to  the  shore^  after  bAviag  oon£Brred  priTStefy  with  the 
Admiral  and  Vioe-admiral  of  the  fleet. 

Shortlj  after  the  fleet  had  been  got  under  weigh,  Sir  George  Carewe  observing  thst 
his  dup,  the  ifoiy  Bumf  heded  coDsidersUiy,  called  the  master,  aad  hiqaired  of  him 

what  it  meant."  And  he  replied,  <^at  if  she  ^  heel  she  was  like  to  be  cast  away.** 
About  that  time,  Sir  Gawen  Carewe,  in  his  own  ship,  passed  the  Marif  Roae ;  and 
hailing  Sir  George,  asked  him  how  he  did ;  to  whom  Sir  George  replied«  '*  that  he  had  a 
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the  knrer  portB,  ivliicli  w«e  witbrn  nxteen  inches  of  fhe  water,  were  left 
open;  ao  that  when  ahe  ahoidd  torn,  the  water  entered,  and  she  aank 
anddenlj.  The  I^eneh  aent  their  galleya  in  to  fire  upim  the  En^^iahj 
apparently  to  bring  on  a  general  engagement;  but  aa  the  wind  rose, 
wiaWing  the  Enf^iah  to  make  nae  of  their  aaib  to  advantagei,  the  enemy's 
aib^a  and  gaDcya  retreated:  no  general  action  enaoed,  and  the  En^ish 
retomed  into  Portamoath.  It  appean  that  thia  fleet  waa  decidedly  inferior 
to  that  of  the  enemy;  tn  the  Frendi  landed  in  the  Isle  of  Wight,  and 
contemplated  an  attack  upon  the  Engliah  fleet  aa  it  lay  in  the  harbour ; 
bat  on  anrveying  it  in  the  night,  the  entrance  waa  found  too  difficolt  of 
navigationfor  the  enteiprise,  which  was  not  therefore  attempted,  and  ihsj 
retired  from  the  coaat.  No  attempt  appears  to  have  been  made  to  destroy 
their  fleet. 

The  next  object  of  the  I!rendi  appears  to  have  been  the  recovery  of 
Boulogne;  and  Lord  Dndky  received  orders  to  proceed  to  aea,  widi  a 
view  to  defeat  their  aim  with  respect  to  that  place.  Instmctions  were  given 
by  the  admiral  far  conducting  the  action  in  caae  the  fleets  should  meet, 
vdudi  hiqppened  on  the  16th  of  August :  but  each  admiral  waa  ao  concerned 
to  aecora  an  advantage  over  the  other,  that  the  evening  came  on  befiue 
the  action  began.  The  Kendi  galleys,  and  some  of  the  smaller  English 
ships  came,  howerer,  to  a  partial  engagement ;  but  before  the  French  ships 
coold  join  in  it,  "their  galleya  were  well  beaten  and  repnlwd  towarda 
them."  Dudley  adds,  that  tins  "bemg  no  tame  for  two  such  armies  to 
begin  a  fight  ao  near  night,  gave  me  oocaaion  to  think  that  they  rather 
minded  to  make  ua  afindd  than  to  do  ua  any  harm;  and  when  they  were 
come  within  a  league  of  us,  I  caused  our  fleet  to  come  to  an  anchor,  to  the 
intmt  that  they  should  peroeiTe  we  weie  not  afiraid  of  them."  After  this 
the  enemy  retired ;  and  the  next  morning  they  were  acarcely  ^dsiblc  to  the 
Knglish;  while  no  advantage  appears  to  have  been  gained  on  either  aide 
beyond  that  of  preventing  the  French  from  landing  on  the  shores  of 
England.  But  little  occurred  in  the  employment  of  the  navy  during  the 
war  beside  the  defence  of  Boulogne^  which  the  French  made  considerable 
efforta  to  recover.  After  the  peace^  made  in  June,  1546,  nothing  of  im- 
portance transpired  during  this  reign,  with  respect  to  the  navy.  Henxy 
died  on  the  28th  of  Januar}%  1547. 

The  naval  estabUshments  of  England  were  much  advanced  diuing  the 
reign  of  Ueniy  the  Eighth.  As  an  establiakmaU,  the  navy  had  just  begun 
to  exist  pevionaly  to  hia  ascending  the  throne,  and  it  was  he  who  "  laid  the 

wt  of  knaves  whom  he  could  not  rule."  Soon  after  this,  the  Mary  Rose  was  observed  to 
heel  more  and  more ;  and  very  shortly  afterwards  she  siink,  having  700  men  on  board, — 
vwy  few  of  whom  ware  sayedi  One  hundred  of  the  muriuers  of  this  ship  weva  to 
Uvo  been  sooh  good  seamen,  «h«t  the  wont  of  them*was  <*aUetolw  master  of  the  best 
ship  within  the  realm.'*  But  being  insubordinate,  each  refused  to  do  what  was  reqiuaite ; 
sttd,  bj  ao^oot,  bKought  upon  themselvoB  a  oonuaon  dsstmotion. 
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foundation  and  settled  the  constitution  of  the  present  royal  nairj.'**  The 
admiralty  and  navy  board  were  formed,  and  the  Trinity-hoiue  finmdedi 
offices  were  appointed  for  the  regular  transaction  of  business  velttfcmg  to 
the  navy ;  and  the  officers  were  directed  to  assemble  in  coamufttee  onoe 
a  week,  on  Tower-hill,  to  deliberate  on  the  best  means  of  promoting  the 
efficiency  of  the  naval  establishment,  and  to  make  a  monthly  repot  of  tlieir 
proceedings  to  the  Lord  High  AdmiraL  The  doekysrds  of  Woolwich  and 
Beptford  were  established,  and  that  at  Povtamootli  greatly  impro?ed.  But 
notwithstanding  the  advanee  whidi  was  made  In  tuctj  as  a  natkmal 
establishment,  the  senrioes  to  whieh  Hie  Ginqiie  Ports  were  UMb,  were 
still  enforced  when  they  weie  lequiied.  l%e  foyal  nsral  power  in  the  time 
of  war  did  not,  aoooiding  to  Derrick,  exoeed  12,4S5  tons,  snd  7,790  soldiers 
and  maxiners:  at  the  death  of  tiie  king  it  ^consisted  of  71  Tesads,  thirty 
of  whieh  were  ships  of  hnrtlien,  snd  oontsined  in  sH  lOjSSO  tons;  snd  two 
were  galleys,  and  the  rest  were  small  barks  and  row-barges  from  80  tons 
downwards  to  15  tons,  wliidi  served  in  rivers,  and  fat  landing  of  nien."t  t 

In  the  reign  of  Edward  the  flizth,  little  ■earvioe  waa  required  of  the  navy; 
a  war  with  SootbDid  oocaskmed  the  most  important  expedition  that  waa 
undertaken*  The  fleet  employed  on  this  oecsskm  smomted  to  sixty-live 
ssil,  of  which  thirty-ftve  wefe  ^ships  of  linroe;"  the  rest  were  employed  in 
the  conveyanoe  of  provinons  and  anmranition,  partly  for  the  service  of  the 
army,  which  marched  northwards  by  land,  mid  arrived  in  Scotland  aboat 
the  ssme  time  ss  the  fleet.  Mneh  injury  wss  done  to  that  comitry  by  this 
fleti,  which  ravaged  the  coast,  entering  the  ports,  and  destroying  the  ships 
and  vessels  that  were  in  them;  so  that  it  was  ssid  they  did  not  leave  a 
single  ship  of  finoe  in  the  kingdoBL  As  soon  as  a  respite  was  obtsined, 
tiie  Scotch  took  eflTectosl  means  to  firnstrate  the  designs  of  tiie  Enc^ish  in 
this  war;  and  when  this  wis  seen  to  be  the  ease,  the  path  was  open  for  the 
restoration  of  peace,  which  was  conehided  in  1640.  The  navy  dedined 
materially  dming  Ihis  rdgn,  slthough  tiiere  appears  to  have  been  a  regular, 
but  limited  employment  of  it  in  the  winter  and  summer  guards,— 4he 
former  consisting  of  2150  tons  of  shaping,  with  1516  men,  snd  the  latter 
of  2540  tons,  with  1780  men.  There  were  twenfy-four  ships  and  piinnacfs 
in  good  condition  for  service,  one  of  whidi  is  supposed  to  have  been 
the  Mmry  Oraee  de  Dieu,  then  called  the  Edward;  and  twenty-two  others, 
in  Tarioua  condltioDS,  mslse  op  the  totsl  of  the  navy  in  1552.$ 

Edward  the  Sixth  died  in  JvHty,  1558,  and  was  succeeded  by  his  sister 
Mary,  during  whose  reign,  little  relating  to  the  navy  daims  to  be  noticed, 
except  that  that  estsblishment  continued  to  diminish;  when  the  country 
was  on  the  eve  of  a  war  with  France  in  the  year  1557,  it  consisted,  accord- 
ing to  Mr.  Vepyt^s  statement,  of  no  more  than  twenty-one  ships  and  vessds 


*  CSmpbell,  YoL  I,  p.  aS3.  t  Dcfriok^s  Memdn  of  the  Boyal  Kavy,  p.  10. 
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of  4880  tans  Inirliheiii  canymg  80ft  mpiiSanman,  668aoldi0n,8S4gnii]ieni, 
and  1968  mnniifln.  The  war  irlucli  ibUowed  was  not  prodactiTe  of  any 
▼afauiUe  reanlti  to  tlie  navy ;  the  fleet  was  miHed  with  a  Spanish  fleet  in 
some  of  the  opeiatioiis;  nothing  was  gained;  and  the  resolt  of  it  was, 
that  Calais^  the  last  remnant  of  "Rnglish  oonquesti  in  Rranoe,  was  lost.  In 
the  negociations  for  peace  whidi  IbUowed^  the  xestaiatkm  of  tidi  ^aoe  was 
at  flist  uigedi  bat  the  queen  died  in  November^  1S68,  befine  tbe  peace 
was  conchided* 

The  leign  of  Qneen  EUssbeth  may  be  fegaided  as  a  new  em  in  the 
maritinie  history  of  this  oonuivy,  not  mlfy  by  the  immediato  eonseqnences 
that  nsnlted  to  England  in  the  lise  of  its  naval  power  to  its  then  sor* 

but,  by  that  private  enterprise  in  nsrigation  and 
oommeroe,  which  so  materially  adTsnoed  the  pwwperity  of  the  cooitiy 
bqrond  idiat  it  had  prerioiisly  reached.  These  entetprising  adventures 
were  generally  enooniaged  by  the  qoeen  and  her  coondly  in  a  manner 
which  increased  both  their  energy  and  their  importanoe. 

With  respect  mote  particiilarly  to  the  British  navy,  it  may  be  ob- 
served, that  as  on^  a  remnant  of  it  remained,  when  SHsabeth  came  to 
the  throne,  so  whatever  efforts  were  made  towards  its  improvement 
dming  the  ear^  part  of  her  reign,  appear  to  have  aimed  more  at  the 
quality  of  the  sh^  which  composed  it,  lhan  at  the  increase  of  their 
nnmber.  Hie  service  of  the  navy  was  soon  required,  as  the  negociation 
ftr  peace  had  not  been  oondnded  during  the  life  of  Queen  Mary;  and, 
subsequently  to  the  concJurion  of  peace  in  the  feDowing  year,  owing 
partly  to  the  unsettled  relations  between  England  and  Seothmd,  it  was 
fieqoently  necessary  to  employ  a  squadron  fiir  the  purpose  of  suppress- 
ing irregulsr  proceedings  in  Ihe  channel.  A  general  penmssion  having 
been  given  Ibr  privateerings  that  practioe  degenerated  into  indiscriminate 
piracy,  by  whichneutral,  as  well  as  bdHgnent  states  suflbred;  thepnus 
tice  was  checked  by  a  vigerons  employment  of  a  small  sqoadron  in  scouring 
the  channel. 

As  soon,  however,  as  the  country  was  free  from  the  disrge  and  the 
anxiety  of  war,  the  queen  directed  her  attention  more  particiflarly  to  the 
condition  of  the  navy ;  she  ordered  a  sperial  survey  of  it  to  be  made,  and 
the  causes  of  its  recent  deciqr  investigated;  ships  of  Tarions  siaes  were 
built,  adapted  both  for  war  and  commerce ;  and  large  qoantities  of  arms 
were  imported  from  Germany,  with  which  the  arsenals  were  well  supplied : 
gonpowder  was  made,  and  brass  ordnance  cast  for  the  service  of  the  navy 
in  "RngiMMlj  whereas  these  things  had  been  fenneriyimpwted  from  abroad. 
But  ^at  which  wpgetn  to  have  tended  most  extensiTely  to  improve  the 
maritime  power  of  England,  was  the  encouragement  Ihe  queen  gave  to 
her  wealthy  sulisjeots  to  build  ships  of  burthen,  and  promote  and  extend  navi- 
gation general^;  and  by  this  means,  principally,  the  maritime  condition 
it  England  soon  became  so  altered,  that  Elisabeth  was  called  by  foreign- 
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em  ike  rettorer  qf  the  ghry  of  ^^spbiff,  and  queen  ef  the  North  sea.* 
During  a  sumber  of  yean  subeeqiieBtly  to  EBnbetih'e  acceeakm^  the  nnm- 
ber  of  th^  In  the  navy  appears  to  have  been  decmnng;  for,  in  1566,  the 
navy  oonasted  of  twenty-nine  ihips  and  TenelB,  but  in  1678,  it  ooniisted 
of  only  twenty-four  ships  of  all  siies;  the  largest  was  the  Driun^  of  1000 
or  1100  tons;  and  the  smallest  the  Geofy<e  of  not  quite  O0tons.t  "At 
the  same  timei,  all  the  ships  throughout  Engbnd  of  100  tons  and  upwards, 
were  but  one-hundred  and  thirty-five;  and  all  under  100  and  upwards 
of  40  tons,  were  six-hundred  and  fiify-six/'t  Seven,  out  of  the  twenty- 
four  ships  of  1678,  became  unfit  finr  service  within  the  ten  succeeding  years; 
but,  during  that  interval,  a  greater  number  of  new  ships  were  built;  tat, 
in  the  fleet  sent  out  against  the  Spanish  Armada,  there  were  eighteen  new 
ships  employed,  the  largest  of  whidi  was  the  JRoyo/  Ark  of  800  tons;  the 
EHzabetk  Boitadoeniure  was  of  600  tons ;  three  ships  were  of  600  tons 
each;  and  the  remainder  were  of  less  burthen.§ 

It  must  not  be  understood  that  the  defence  of  England  rested  upon 
the  very  limited  navy  which  belonged  to  the  government;  recourse  was  had 
to  merdiant  ships,  which  were  hired  for  the  temporary  service,  as  a  oon- 
Bidersble  number  of  these  when  fitted  for  war,  were  dassed  as  line-of-batUfi 
ships,  canying  at  least  between  40  and  68  guns.|| 

The  extended  voyages  which  had  become  common  since  the  K^""»"g 
of  the  century,  and  which  were  growing  increasingly  important  under 
the  reign  of  Elisabeth,  proved  and  firequently  illustrated  the  importance 
of  cultivating  marine  architecture,  and  of  rendering  the  improvements  in 
this  art  commensurate  with  the  growing  demands  of  oonmierce  and  enter- 
prise. Already  a  sheathing  had  been  implied  as  a  protection  to  the 
bottom  of  sli^  employed  in  navigating  the  West  Indian  seas;  and  as  early 
as  the  year  1663  the  English  applied  a  metallic  sheathing,  a  practice  of 
which  the  Spaniards  had  previoudy  given  an  example. 

In  tiie  year  1677  Captain  Francis  Dral^e  undertook  that  vt^yage,  which 
has  ever  since  been  memorable  in  English  maritime  history;  but  the 
squadron  which  he  fitted  out  for  an  expedition  into  the  Pacific  ocean, 
showed  most  clearly  the  urgent  necessity  of  increasing  the  dimensions  of 
vessels  suitably  to  the  greater  hazards  incident  to  long  and  dangerous 
voyages.  Five  vessels  constituted  this  squadron;  iho  Pelican^  of  100  tons 
burthen ;  the  Elizabeth,  of  80 ;  the  Swan,  a  flj^boat,  of  50 ;  the  Marygold, 
of  30 ;  and  the  Chriatopher,  a  pinnace  of  15  tons.  And  th^  w^  manned 
with  164  men,  gentlemen^  and  sailors.  During  the  voyage  a  variety  of 
disasters  occurred,  only  three  of  the  vessels  passed  through  I^Ligelhui's 
Straits;  these  were  afterwards  separated;  one  was  never  again  heard  of; 

to  England,  the  captain  of  her  despairing  of  meeting 
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a«r:iin  with  Drake;  wliilst  Drake  alone  in  the  Pelican^  accomplished  all 
that  IiJid  been  designed  in  the  expedition  ;  plundering  the  Spauiiu-ds,  both 
by  sea  and  land,  of  immense  treasure,  with  whirli  he  returned  by  the  Cape 
of  Good  Hope,  and  arrived  at  PljTnouth,  after  an  absence  of  two  years 
and  ncjirlv  ten  months. 

The  assistance  which  the  queen  supplied  to  Holland  when  that,  Avith 
the  other  provinces  of  the  Netherlands,  w.is  endeavouring  to  tlirow  off  the 
yoke  of  Spain,  led  the  queen  to  expect  a  rupture  with  that  country.  This 
apprehension  was  confirmed  by  several  occurrences ;  and  preparations 
were  made  to  defend  the  nation  when  the  crisis  should  arrive,  if  the  stroke 
could  not  be  averted.  The  naval  preparations  of  Spain  were  far  greater 
than  the  English  could  make ;  and  it  appears  to  have  been  the  design  of 
the  Enghsh  government  to  destroy  those  preparations  before  they  should 
have  been  completed,  as  in  April,  1587,  Drake  was  sent  out  with  "  four 
large  ships  and  twenty-six  smaller  vessels,"  which  were  supplied  by  the 
citizens  of  London.  Whether  or  not  it  is  possible  to  arrive  at  a  ccrtaiiity 
with  regard  to  the  instructions  this  commander  received  for  the  conduct 
of  liis  expedition,  this  appears  clear,  that  his  attention  was  directed  against 
whatever  naval  preparations  he  found  in  the  ports  of  Spain.  Proceeding 
to  Cadiz,  he  foonA  lying  in  the  bay  a  riclily-laden  fleet,  which  He  imme- 
diately attacked,  and  destroyed  "  one  hundred  Teasels  laden  with  amlnuni- 
tion  and  naval  stores,  and  svik  two  galleons/'  both  richly  laden.  When  he 
arrived  off  tiie  Tagus,  he  finmd  a  squadron  lying  there,  and  attempted  to 
induce  the  adnun],  commanding  it,  to  give  him  battle;  but  his  challenge 
was  given  in  Tsln.  So  eztennve,  however,  was  the  ii^ury  done  to  the 
navy  of  Spain,  that  the  projected  inrasion  of  England,  for  which  the  great 
preparations  were  making,  was  hid  aride  until  the  next  year;  and  the 
interval  was  employed  by  Spain,  principally  in  repairing  the  damage  that 
Drake  had  done;  and  by  the  English,  in  raising  to  the  best  possible  con- 
dition the  defensiTc  power  of  the  kingdom. 

At  lengthy  the  loss  o£  the  Spamsh  navy  having  been  repaired,  and  its 
preparations  completed.  King  Philip  caused  an  aocoont  of  them  to  be 
pabliBhed;  and  according  to  this  aocoont^  it  ''consisted  of  188  ships, 
making  in  all  57,868  tons,  on  board  of  which  were  19^95  soldiers,  8,460 
mariners,  2,068  slaves,  with  2,680  pieces  of  cannon."* 

The  list  published  by  Chamock,  of  the  ships  constitnting  the  Armada, 
differs  torn  this  statement  in  some  degree ;  and  perhaps  the  details  of  it, 
which  cannot  be  given  here,  entitle  it  to  confidence. 

The  navy  of  England,  consisting  of  all  the  ahips,  both  pablic  and 
private,  that  could  be  fitted  out  on  the  great  emergency  that  now  pre- 
sented itself,  amonnted  to  a  hnndred  and  ninety-seven  sail ;  mij  thirty-foor 
of  these  oodld,  however,  be  regarded  as  the  Rojfoi  Nauy ;  and  all  these^ 

*  CSMBpbeO,  YoL  1,  p.  431. 
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except  two,  were  below  1000  tons  Inurthen.  The  burthen  of  the  IHumph 
WM  1,100  tons,  and  that  of  the  fFhite  Bear  1000  tona;  the  Aoyo/  Ark 
and  ^e  Vietory  were  800  tona  each;  the  EUzabeih  BonadveiUure,  the 
Mary  Rote,  and  the  Hope,  were  600  tona  each.  There  were  aiz  ahipa  of 
500  tons  each,  three  of  400,  one  of  800,  one  of  800,  two  of  260,  two  of 
900,  one  of  150,  two  of  120,  and  one  of  100  tons;  the  remaining  eight 
Yaried  from  90  to  80  tons.  The  burthen  of  these  thirty-firar  ahipa  and 
▼esaela  amounted  to  11,860  tons,  lliere  were  eighty-three  ahipa  varying 
from  400  to  100  tona  bnrtiien,  amounting  altogether  to  14^665  tona;  fifiy- 
dght  veaseb  yarying  from  90  to  80  tona  each,  of  which  the  entire  burthen 
waa  8,329  tons;  beaideB  theae;,  there  were  fifteen  victuaUen,  and  aeven 
other  yeasela  of  whidi  the  tonnage  ia  not  grran.  Tlieae  all  aooompanied 
the  BoytU  Navy  when  it  aailed  forth  from  the  porta  of  England  to  defeat 
the  Spanish  Armada. 

In  the  month  of  May,  the  Armada  behig  ready,  and  aU  the  prepara- 
tions lor  the  enterprise  made,  it  put  to  aea  on  the  l^th  of  that  month;  and 
on  the  following  day  a  gale  of  wind  did  ao  much  damage  to  the  ahipa,  that 
they  were  obliged  to  return  into  port  to  be  refitted.  This  oecaaioned  a 
delay  of  serand  wedu ;  and  intelligence  of  the  disaster  having  readied 
England,  it  was  supposed  the  danger  of  invaaion  waa  oi«r  for  the  aeaaon, 
and  Walaingham  waa  ordered  to  write  to  the  Admiral  Lord  Effingham, 
directing  him  to  lay  up  aome  of  the  ahips,  and  to  discharge  tiie  aeamen ; 
but  his  advice,  to  keep  all  the  ahipa  in  a  condition  ready  fixr  aervioe,* 
pears  to  have  prevailed. 

In  July  the  Armada  wsb  again  ready  for  sea;  and  on  the  19th  of  that 
month,  intdligence  of  ita  approadi  waa  conveyed  to  Lord  Effingjham  aa  he 
lay  at  Plymouth  with  the  fleet.  He  hastened  out,  and  tiie  next  morning 
the  Armada  came  in  sight,  arranged  in  the  form  of  a  crescent,  extending 
several  miles  in  length.  In  the  inferiority  of  the  English  sh^  in  com- 
parison of  those  of  Spain,  it  was  deemed  advisable  to  follow  at  a  con- 
venient distance,  to  seize  any  opportunity  that  mi^^t  occur  to  diitreas  the 
enemy,  mtliout  a  hazardous  exposure  of  the  English  ships;  and  two 
large  ships,  being  accidentally  injured,  and  unable  to  keep  np  with  the 
body  of  the  fleet,  soon  fell  into  the  hands  of  the  squadron  commanded  by 
Sir  Francis  Drake.  Several  skirmishes  took  place  as  the  fleets  were 
sailing  up  the  channel,  resulting  favourably  to  the  English;  as  the 
Spaniards  lost  fifteen  capital  ships  in  the  engagement,  whilst  the  Tg«g»i«l* 
lost  only  one. 

An  army  had  been  assembled  ready  to  embark,  under  the  command  of 
the  Duke  of  Parma ;  the  fleet  was  brought  to  an  anchor  off  Calais,  waiting 
for  an  opportunity  to  effed;  this  embarkation.  As  the  fleet  lay  at  anchor,  a 
number  of  fire-ships  waa  sent  against  it,  when  the  Spanish  ships  were  obliged 


*  Cftiaden* 
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to  fly  in  confiuion.  The  prewnoe  of  a  Datch  aqiiadron  rendered  the  em- 
barkatum  of  the  anny  impvacticable ;  and  the  Spaniih  officers,  in  a  ommcfl 
of  war,  aeon  came  to  the  ooncfauion,  that  no  hope  remained  of  canying 
into  ^ect  the  projected  invasion.  Tempestuous  weather  scattered  their 
shipi^  many  of  which  were  wrecked,  and  only  iifty-tfaree  returned  to  Spain. 

There  was  a  striking  difference^  generally,  between  the  English  and  the 
Spanish  ships  ;  many  of  the  latter  were  large  andnnwieldy,  and  were  good 
objects  for  attack  by  cannonade ;  whilst  mther  from  the  character  of  the 
AifA,  or  the  unskilfulness  of  the  seamen  in  managing  them,  they  oould  be 
iqiproached  and  fired  into,  without  much  danger,  by  their  more  netive 
antagonists,  who  then  retired  to  a  safe  distance ;  whilst,  with  but  few 
exoeptionsi,  the  Kngliah  vessds  were  so  low  in  the  water  that  the  shots 
from  the  galleons  passed  over  them ;  a  fnc  f  which  showed  sufhcicutly  that 
too  little  attention  had  been  paid  to  the  dimensions  of  the  ports  and  the 
means  of  working  the  guns.  Their  largest  ship  was  of  1,550  tons  burthen  ; 
but  although  no  uniformity  was  maintained  between  the  burthen  of  the 
Spanish  ships  and  their  armmnoit,  their  tonnage  was  generally  large  in 
relation  to  tlieir  force, — a  superiority  which  long  distinguished  them. 
Further,  as  the  science  of  naval  architecture  was  formerly  encouraged 
more  in  Spain  than  elsewhere,  the  ships  of  that  country  were  before  those 
of  the  more  northern  nations  of  Europe,  in  possessing  the  excellence  of 
form  from  which  both  fast  sailing  and  other  good  qualities  result.  This 
superiority  was  exhibited  iu  some  of  the  Spanish  ships  which  were  captured 
at  the  battle  of  Trafalgar.  Plate  I  t  represcMits  one  of  the  largest  of  the 
few  large  ships  in  the  British  navy  about  the  same  time. 

Probably  no  event  in  the  history  of  this  country  ever  culled  forth  a  more 
energetic  display  of  national  ffcling  and  patriotic  courage,  than  waa  called 
forth  at  the  approach  of  the  vSpanish  Armada. 

It  appears  to  have  been  now  an  established  maxim,  that  the  navy  was 
the  greatest  bulwark  of  the  kingdom  ;  and  the  importance  of  it,  as  a 
national  defence,  in  the  recent  alarming  eircumstauees,  having  been  so 
signally  displayed,  the  annual  sum  of  eight  thousand  nine  hundred  and 
seventy  pounds  was  set  apart  for  the  repairs  of  it. 

Several  expeditions  were  afterwards  undertaken,  during  this  reign,  against 
the  Spaniards ;  but  most  of  the  ships  employed  in  them  belonged  to 
private  adventurers.  And  hence,  in  a  time  when  so  much  was  seen  to 
depend  on  the  dominion  of  the  sea,  the  royal  navy  increased  with  a 
comparatively  slow  growth,  when  viewed  in  connection  with  the  events  of 
the  time  ;  for  the  nation  was  kept  in  constant  ap})rclicnsion  for  several 
years,  that  repeated  attempts  would  be  made  by  the  Spaiuards  to  accom- 
plish the  invasion,  and  it  was  conceived  that  the  most  politic  course  was  to 
send  such  a  fleet  out  occasionally,  as  Avould  be  able  effectually  to  deransro 
the  proceedings  of  Spain,  and  prevent  her  sending  out  a  powerful  ar- 
mament. 
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Some  material  improvements  took  plioe  in  navil  arehitectnve;  and  sir 
Walter  Baleigh,  in  speaking  of  these,  says,  "  in  my  own  time  the  shape 
of  our  English  ships  has  been  greatly  bettered."  He  continues,  "The 
striking  of  the  topmast  hath  been  devised,  together  with  the  diain  pomp; 
we  have  lately  added  the  bonnet  and  drabler  to  the  courses ;  wc  have 
devised  studding-sails,  and  sprit-sails.  The  weighing  of  the  anchor  by  the 
capstan  is  also  new.  We  have  fallcu  into  consideration  of  the  length  of 
Cities,  and  by  it  we  resist  the  malice  of  the  greatest  winds  that  can 
blow;  we  have  also  raised  our  second  decks/'  Improvements  in  the 
general  state  of  the  navy  went  on  from  the  time  that  England,  by  joining 
with  Holland,  subjected  herself  to  the  prospect  of  a  war  with  Spain ;  and 
during  the  last  twenty  years  of  the  queen's  life,  the  royal  navy  was  almost 
doubled.  At  her  death,  which  occurred  in  March,  1603,  it  consisted  of 
forty-two  ships  and  vessels,  whose  aggregate  burthen  amounted  to  about 
17,110  tons :  the  Triumph,  of  1000  tons,  which  was  one  of  the  largest,  was 
a  68-gnn  ship ;  and  the  annual  expenditure,  during  the  latter  part  of  thia 
reign,  ia  aaid  to  have  been  thirty  thousand  i)ounds. 

The  accession  of  James  the  First  was  followed  by  a  restoration  of  peace, 
at  ioon  as  the  reqiusite  negociations  between  England  and  Spain  could  be 
completed.  The  peace  was,  however,  concluded  without  reference  to  the  ' 
Dutch,  b}'  whose  alliance  the  British  fleet  had,  in  the  time  of  the  greatest 
danger,  received  essential  aid ;  and  the  amicable  relations  which  were  now 
established  between  these  two  great  naval  powers,  whilst  the  war  was  con- 
tinned  on  the  part  of  Holland,  led  to  a  constant  display  of  jealousy  and 
ill-feeling  of  the  Dutch  towards  the  English  for  a  number  of  years ;  and 
this  was  almost  the  only  occasion  that  existed  for  the  maintenance  of  a 
fleet  in  commission  in  the  channel,  during  the  early  part  of  the  reign  of 
king  James. 

Sir  William  Monson  commanded  this  fleet  ;  and  enforced  the  observance 
of  the  customary  mark  of  respect  to  the  lintish  flag,  with  so  much  rigour, 
that  the  Dutch  always  conceded  the  point  to  their  rival  in  maritime  power. 
For  the  EngUsh  and  Dutch  were  now  rivals  on  the  sea ;  the  latter  having, 
since  the  recent  period  at  which  their  navy  had  had  its  origin,  cultivated 
that  power  with  indefatigable  diligence  and  perseverance,  as  a  national 
object,  until  it  had  acquired  avciy  formidable  character. 

It  was  with  ditlieulty  that  the  English  could  provide  the  means  for  main- 
taining the  fleet  in  the  channel  during  this  period  ;  and  we  find  particular 
inquiry  was  made  with  regtu'd  to  a  reduction  in  the  expense  of  the  naval 
establishment,  under  the  carl  of  Nottingham,  as  lord  high  admiral,  an 
officer  of  experience  and  ability ;  and  the  result  of  the  inquiry  brought  the 
estimate  of  a  year's  expenses  down  to  the  sum  of  .€20,870  13.v.  irf.  One  of 
the  items  in  this  estimate  iucluded  the  charge  "  for  graving  ten  of  his 
majesty's  ships  yearly,  that  all  the  fleet  might  be  graved  once  in  three 
years;"  hence  it  appears  that  thirty  ships  were  considered  suUicicnt  for 
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the  service  of  the  country.*  Tlio  inqiiin'  regarded  the  abuses  of  the  naval 
establishment,  and  was  directed  to  the  correction  of  them ;  and  much  was 
done  towards  improving  the  general  administration  of  its  affairs  by  this 
strict  investigation.  Naval  aidutectnre  also  received  considerable  improve- 
ment horn  the  skill  and  labours  of  Mr.  Phineas  Pett,  who  constructed  the 
Primce  JRoyal  in  1610.  The  following  account  of  this  ship  is  copied  by 
Ounmoekrl-  ''This  year  the  king  bdlded  a  most  goodly  ship  for  wane,  the 
keel  whereof  was  114  ftet  in  length,  and  the  eross-beam  was  44  feet  in 
length;  she  win  cany  aixty'finir  pieces  of  ordnanoe,!  and  is  of  the  burthen 
of  1400  tons.  This  royal  ah^  is  donble  built,  and  is  most  snmptaoasly 
adonied  within  and  witfaonty  with  all  manner  of  corioiis  carving,  painting, 
and  rich  gildings  being  in  aU  respects  the  greatest  and  goodliest  sihip  that 
ever  was  bnildBd  in  England ;  and  this  gloriona  ship  the  king  gave  to  hia 
son,  Henzy  prince  of  Wales;  and  the  24th  of  September,  tiw  king,  the 
qneen,  the  dnike  of  Yovk,  and  the  lady  Eliiabeth,  with  many  great  lords, 
went  nnto  Wcolwicb  to  see  it  bnmched ;  but  becsniae  of  the  nanrownesa  of 
the  dodc,  it  coold  not  then  be  knnched;  whereiqion  the  prince  came  the 
next  morning  by  three  oHiock,  and  then  at  the  lannching  thereof  the 
prince  named  it  alter  his  own  dignity,  and  called  it  tiie  IVmee.  The 
great  wockmaater  in  Imildmg  this  sh^  waa  master  Phineas  Pett,  gen* 
tieman,  aome  time  maater  of  arts  at  Emmanuel  ooDege!,  Gambridge."§ 

A  cironmatanoe  is  noticed  in  1618,  that  Mr.  Pett  began  to  victual  all  the 
sihipwx^fatB  and  workmen  tiien  employed. 

In  April  1606,  Mr.  Phineas  Pett  waa  elected  and  tvrom  the  first  Master 
of  the  Shqpwrifi^ita'  Company.  On  this  occasion,  he  says,  they  kept  afeast 
with  a  great  nnmber  of  their  friends  at  the  King's  Head,"  New  Fish- 
street.  And,  on  the  new  charter,  granted  in  1612,  to  the  master,  wardens, 
and  commonalty,  of  the  art  and  mystery  of  shq^bnilding,  fbr  incoiporatuig 
the  shipwrights  of  Engbmd,  he  was  ordiiined  the  first  master. 

In  1619,  a  reference  is  made  to  the  wardens  and  assistants  of  the  Ship- 
wrights' Company,  respectmg  the  survey  of  shqpa  at  Deptfirad;  and  in  the 
Navd  Minateaof  Mr.  Pqpys,  it  is  observed,  that  "  the  Shipwrights'-Hall 
did  aadent^  view  and  i^iprove  of  the  draaig^  of  afaipa  that  were  to  be 
boilt  finr  the  king^  and  sorvey  them  in  the  bnilding." 

Hie  anoeeasfiil  efforta  of  Pett  established  hii»fiane,  whilst  they  advanced 
the  interest  and  power  of  the  British  navy;  and  the  fiune  thus  acquired 
descended  to  his  posteri^wilh  the  profaand  secreqy  of  his  profession.  The 


♦  Chamock,  Vol.  IL.  p.  18f5.  t  Vol.  II.,  pp.  197-9. 

t  The  Priiicf  ordinarily  mounted  fifty  five  pieces  of  ordnance,  having  Vicaat  porta  to 
be  supplied  in  the  time  of  action. — Cliaruock,  Vol.  II.,  pp.  197  and  274. 

§  Shortly  before  this  period,  Sir  Walter  Raleigh  wrote  the  first  work  connected  with  * 
aavsl  hnprovemsntiy  wUdi  no  doubt  had  naoh  huflneiioe  in  oreathig  the  great  hiterest 
that  took  phuM  about  this  time  in  raenX  nslten.  He  mote  tiro  disaoenea^  one  on  ths 
Savsation  of  Ouppnig^  and  the  other  on  the  Rojal  Navy  and  Seasorvioe. 

1 


Digitized  by  Google 


60 


UlSTOEY  OF  NAVAL  ARCHITSCTUEK. 


Impulse  which  was  now  given  to  naval  architecture  was  so  well  sustained, 
that  when  the  commissioners,  appointed  in  1618,  drew  up  a  statement  of 
the  nav\%  it  was  shown  that  there  had  been  sixteen  new  ships  and  vcweh 
added  to  it  during  the  fifteen  yean  of  the  reign  of  king  James ;  but  several 
of  them  were  very  small.*  TbB  bold  demiasm  from  established  usage 
with  which  Mr.  Pett  set  out,  laiaed  tiie  diai^flter  of  Britidi  ahq^  of  war, 
and  contributed  mainly  to  that  eitemnon  of  naval  power,  by  whidi  England 
afterwards  became  ao  ammently  diwtfngniihfid.  The  eonmuanoDen  gaie  » 
liat  of  forty-two  iMpa  and  TBHeb ;  twenty-aeven  of  whodi  ipefe  deemed  aer- 
vSoeaUe,  idthongh  eighteen  of  them  weie  a  pert  of  the  lemainder  of  Elisa- 
betii^a  navy;  and  eight  of  theae  had  been  employed  againat  the  Annada  in 
1588.  The  burthen  of  thia  Mirvioeable  port  of  the  navy  waa  11,970  tona, 
and  that  of  Hie  umervkeaUe  part  waa  4070,  making  together  16^040  tona; 
but  the  tonnage  of  aeveral  of  theee  ahipa  variea  from  what  waa  stated  to  be 
their  burthen  at  the  doae  of  the  laat  reign.  Of  the  fifteen  ahq^  and  veeaela 
that  were  eonaidered  unfit  fiar  ftttnre  aervioe,  the  TViumph  waa  the  largest ; 
and  fimr  galleys  of  100  tana  eadi,  and  aeveral  amaUer  veaida  had  been 
lanndied  ainoe  the  acoeiaion  of  JanieB.t  The  comndaaionera  in  taking 
notice  oif  the  dimenaiona  of  ahgy,  affirm  that,  aoooiding  to  the  judgment  of 
the  moat  akilfrd  men,  the  length  ahould  be  three  timea  tiie  breadth,  and 
that  the  breadth  ahould  have  a  like  proportion  to  the  depth ;  but  tiiat  n 
ahip  ahould  not  draw  more  than  sixteen  feet  water;  as  they  state  that  deeper 
ships  are  not  good  sailers,  and  are  unsafe  both  in  our  livera,  and  on  the 
ahaDowa  of  our  ooaata. 

Only  one  naval  expedition  was  undertaken  in  the  latter  part  of  king 
Jamea'a  reign;  and  that  aignally  fiuled  of  auataining  the  reputation  of  the 
Enc^dah  at  aea.  The  expedition  againrt  Algiera  waa  executed  in  1620; 
and  the  fleet  whieh  waa  fitted  out  for  that  aervioe,  oonaated  of  six  king'a 
ahipa,  from  400  to  600  tona;  and  twelve  ahipa  firam  100  to -800 tons,  hired 
of  merehanta.  Such  a  fiace  aent  out  to  inflict  an  dBBactnal  chastisement  on 
that  dty  fisr  Uie  piradea  committed  by  Algerme  ah^,  returned,  aa  Sir 
William  Monion,  when  he  waa  consulted  on  tiie  aulgect,  expreaaed  hia 
opunon  that  it  would,  without  having  perfinmed  any  inqportant  aervice; 
and  that  able  commander  afterwards  remarked,  "  Thia  iU-cairied  adaon 
waa  a  aufBcknt  aniject  of  aaom  for  aU  nationa  to  hm^  at,  conaidering  the 
reputation  this  nation  had  gained  in  theur  Ibrmer  expeditiona  by  aea." 
Little  more  ,  of  any  intereat  in  the  navy  occurred  during  the  reign  of 
Jamea,  whicli  ended  on  the  27th  4^  March,  1626,  in  the  sixtieth  year  of 
hia  age. 

Charlea  the  Firrtaucceeded  hia  &tiher  on  the  throne;  and  waa  influenced 
in  hia  coundla  almost  entirely  by  the  duke  of  Bufikin§^iam,  aa  the  late 
king  had  been ;  thia  influence  of  the  duke  waa  higbfy  important  as  he 
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ttOl  lield  the  office  of  lord  high  admiral,  to  which  he  had  been  appointed 
in  1618. 

A  war  wilih  Spain  had  oonimenoed  in  1IIS4;  but  little  waa,  however^ 
done  towafda  caRying  it  on.  The  fint  naval  expedition  that  waa 
projected  in  tlda  leign  waa  tiiat  of  one  king's  ship,  and  dz  ships,  each 
beNreen  800  and  400  tons  burthen,*  hifed  of  meichants,  to  sem  under 
the  Olden  of  the  IVendi  king  against  the  protestants  at  Boehdle,  whom 
severe  penocution  had  driven  to  fimn  tiiemaelvea  into  a  distittct  oomnm- 
nity^  and  to  defend  themselfcs  within  the  strong  Ibrtifications  of  that 
^aoe :  the  fitting  oat  of  this  trifling  squadran  is  iutejresting  only  as  it  le- 
ipeets  the  oondnot  of  the  officers  and  men  belonging  to  the  ships.  By  the 
insfamctions  given  to  obtain  Pennington,  it  waa  miderstood  that  they  were 
to  serve  nnder  the  orders  of  the  king  of  France  against  the  Genoese;  bat 
when  thej  arrived  at  Dieppe,  the  service  for  which  they  had  been  reallj 
intended  became  known;  and  as  both  officers  and  men  disliked  that  ser- 
vice^  thej  xetnmed  to  the  Downs.  When  captain  Pennington  reported 
to  the  king  his  retnm,  he  waa  ordered  to  sail  again  to  Dieppe,  snd  to  place 
his  squadron  in  the  hands  of  the  Frendi  king;  this  order  waa  obeyed  wiHi 
lespect  to  all  the  shq^  ezcqpt  one,  which  her  captain,  Sir  Endinando 
Gorges,  xefoaed  to  leave  for  such  a  service,  and  again  brought  her  to 
England;  at  the  same  time  both  the  officers  and  men  of  the  whole  squad- 
ron, with  the  exoq^on  of  one  gonner^  letnmed  likewise;  the  gunner  was 
killed  as  he  waa  charging  a  cannon  before  Boehelle. 

The  war  with  Spain  waa  not  supported  by  a  national  feeling;  and  when, 
in  October,  1085^  a  fleet  was  fitted  oot  to  destroy  the  ships  and  naval  stores 
in  the  bariwors  of  Spain,  the  king  found  no  other  means.to  obtain  the 
money  that  was  required  for  tins  expedition,  than  the  issuing  of  privy  seala 
foot  compulsory  loans  of  his  subjects.  A  fieet  of  eighty  sail  was  fitted  out; 
a  part  only  of  tiua  fleet  consisted  of  English  ships — a  Dutdi  squadron  com- 
posing the  etiier  pert;  in  this  fleet  6000  mariners  were  employed,  and 
lOJOOO  troops  were  embarked.  Having  sailed  from  Plymouth  nnder  the 
command  of  viscount  Wimbledon,  a  storm  soon  came  on  which  diapersed 
the  shi^ ;  but  proceeding  onwaida  to  tiie  place  of  rendesfpus,  they  as> 
sembled  about  the  19th  of  the  same  month  off  Cape  St.  Vincent:  an  at- 
tempt was  made  vpaa  Cadis;  but  being  ill  managed,  it  finled  of  gaining 
any  advantage,  as  the  Spanish  ships  were  aUowed,  through  the  tardiness 
of  the  English,  to  retire  to  a  place  of  ssfety  before  an  attenqit  was  made  to 
capture  them;  and  the  attack  upon  the  place  itself  was  rendered  frnxtless 
by  the  divisicns  amongst  the  officers,  and  the  want  of  discipline  amongst 
the  men.  The  other  service  which  was  directed  to  be  performed,  was  the 
capture  of  the  hcmeward-boiind  galleons  loaded  with  treasure ;  the  fleet 
did  net^  however,  proceed  immediately  to  intercept  them ;  and  a  disease 
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which  had  been  cauglit  by  some  men  hc'uv^  communicated  to  tlic  crews  of 
nil  the  ships  by  the  gcnenil  distribution  of  tlie  sick  men,  the  fleet  was 
now  rendered  iucupablc  of  performing  any  furtlier  material  senice  ;  and  it 
therefore  returned  to  Plymouth,  arriving  there  in  the  month  of  December. 
This  expedition  ha^  in^  signally  failed,  another  was  projected  ;  and  for 
fitting  this  out,  both  ships  and  money  were  le\ied  in  the  ports  of  England  ; 
and  a  liundrcd  thousanil  pounds  and  twenty  ships  were  required  of  the 
citj'  of  London.  A  remonstrance  was  made  against  the  amount,  which 
the  citizens  alleged  they  were  unable  to  supply ;  at  the  same  time,  the 
lieutenants  of  three  other  ports  complained  of  the  imposition  as  unwar- 
rantable ;  but  the  contribution  of  the  respective  amounts  was  enforced. 
CompulBOiy  loans  were  likewise  exacted  from  private  individuals,  according 
to  the  rate  at  which  these  individuals  had  been  assessed  in  the  last  subsidy ; 
these  were  the  preliminary  measures  which  led  to  the  genend  impontioa 
ef  ship-money. 

The  iieet  which  was  now  fitted  out,  consisted  of  one  hundred  sail,  and 
had  embarked  on  board  hetwem  six  and  seven  thousand  troops ;  and  ft 
war  witii  Fnmoe  having  he«ii  determined  on,  this  force  was  dengned  to 
take  posseanon  of  the  isle  of  JM  or  Rd,  and  sailed  from  Forttmonth  In 
1627.   So  little  caution  was  observed  in  the  conduct  of  this  service,  that 
the  result  cyf  the  eipedition  was  yery  nnfortnnate.   Eodiellei,  whidi  was 
besieged  by  the  French,  appears  to  have  been  the  real  object  towards 
which  the  attention  of  this  fleet  was  to  be  ultimately  directed  j  for  the 
inhabitants  of  that  place  had  looked  to  England  for  relief  and  succour, 
and  fleets  were  fitted  out  avowedly  to  afford  them  that  relief;  but  it  is, 
perhaps,  worthy  of  remark,  tiiat  during  this  unhappy  period,  when  the 
affidrs  of  the  navy  were  managed  by  the  duke  of  Bo^ingham,  and  when 
the  enterprises  of  it  were  therefore  unpopular,  none  of  them  snooeeded  in 
the  services  for  which  they  were  undertaken.  The  war  with  both  France 
and  Spain  terminated  in  1€29,  and  the  relations  of  peace  with  those 
nations  became  permanent;  bat  the  tranqnilUty  of  England  was  penuu 
nentl^  intem^ted,  chiefly  through  the  eontbined  imposition  of  ship- 
money.   It  is  true  that'  slup>building  was  earned  on  by  means  the 
produce  of  that  impost ;  and  perhaps  by  for  the  most  valuable  result  that 
the  British  navy  derived  firam  that  taamtion,  was  the  building  of  the 
iRoyo/  Stmereiffn.    In  1686  Mr.  Phineas  Pett  received  ordars  firom  the 
king  to  proceed  to  the  north  of  Enf^and  for  the  purpose  of  providing 
timber  for  the  building  of  this  ship :  as  Hr.  Pett  states,  "On  the  14th 
May,  1686,  I  was  oonmianded  by  His  Majes^  to  hasten  into  the  north 
to  provide  and  prepare  the  frame  timber,  plank,  and  tree-nails  for  the 
great  and  new  ship  at  Woolwich.    I  left  my  son  to  see  Ihe  moulds 
and  other  necessaries  shipped  in  a  Newicastleman,  hired  on  pur- 
pose to  transport  our  provisions  and  workmen  to  Newcastle.  The 
frame,  as  it  was  got  ready,  was  shipped  and  sent  in  colliers  from 
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Newcastle  and  Simderiand/'  And  haying  prorided  tbe  matonak^ 
be  says,  "The  21st  of  December  we  laid  the  ship's  keel  in  the  dodci 
most  part  of  her  finune  ooming  safe,  was  landed  at  Woolwich."  She  was 
lanndied  at  Wodwidi  in  October,  1687 ;  this  ship  was  saperior  to  any 
that  had  been  built  in  £n|^d;  but  she  was  so  gorgeoody  ornamented 
with  carving  and  gildingi  that  she  seemed  to  have  been  designed  rather 
ibr  a  Tain  display  of  magnificence  than  for  the  service  of  the  state.*  So 
&r  was  the  building  of  this  ship  from  reconciling  tiie  nation  to  the  im- 
posttbn  of  ship-money,  that  the  ezcessiTe  decoration  which  was  bestowed 
upon  h«r  served  zather  to  heighten  and  aggravate  the  resentment  with 
which  that  in^KMt  had. been  all  along,  regarded;  for  in  the  description  of 
this  riiqD,  which  was  drawn,  up  by  Thomas  Heywood,  it  is  stated  by  the 
writer,  after  he  had  described  the  principal  ornaments  about  her,  that  all 
tiiooe  ''works  were  gilded  quite  over,,  and  no  other  colour  but  gold  and 
Uadk  to  be  seen  about  her."  "  I  now  come,"  he  says,  ''to  describe 
her  in  her  exact  dimensions: — ^Her  length  by  the  keele  is  128  foots  or 
thereabout,  within  some  few  inches ;  her  mayne  breadth  or  wideness  firom 
side  to  side48.foote;  her  utmost  length  from  the  fore-end  to  the  stern, 
h  prcra  ltd  P9pim,  282  foote.  Shoe  is  in  height,  from  the  bottom  of  her 
keele  to  the  top  of  her  lanthome,  76  foote;  shee  beaieth  five  lan- 
thomes,  the  big^st  of  which  will  hdd  ten  persons  to  stand  upright,  and 
without  shouldering  or  pressing  one  on  the  other. 

"  Shee  hath  three  flush  deckes  and  a  forecastk^anhalfe  decke,aquarter- 
decke,  and  a  round  house.  Her  lower  tyre  hsth  thirty  ports,  which  are 
to  be  famished  with  demi-cannon  and  whole  cannon,  throughout  being  able 
to  beare  them ;  her  middle  tyre  hath  also  thirty  ports  for  demi-culverin 
and  whole  culverin ;  her  third  tyre  hath  twentie  sixe  ports  for  other  ord- 
nance ;  her  forecastle  haiUi  twelve  ports,  and  her  halfe  deckc  hath  fourteen 
ports ;  she  hath  thirteene  or  fourteene  ports  more  within  board  for  murder- 
ing pieces,  besides  a  great  many  kx^ie-holes  out  of  the  cabins  for  musket 
diot,  Shee  carricth  nmieover,  ten  pieces  of  chase  ordnance;  in  her  right 
forward,  and  ten  right  alf,  according  to  landc  service  in  the  front  and  the 
rcare.  Shee  carrieth  eleven  anchores,  one  of  them  weighing  foure  thousand 
foure  hundred  pounds;  and  according  to  these  are  her  cables,  mastes,  sayks, 
cordaj^c." 

The  building  of  this  ship  dearly  showed  that  a  certain  and  most  impor- 
tant advance  had  been  recently  made  in  the  art ;  an  advance  that  dis- 
tinguished tlie  age  in  which  it  was  made.  One  of  the  most  valuable  quali- 
ties for  which  this  ship  was  remarkable,  was  her  durability ;  for  after  the 
Sovereign  had  been  cut  down,  being  then  considered  one  of  the  finest  ships 
in  the  worlds  she  was  constantly  employed  in  those  severe  naval  wan  that 
called  forth  the  utmost  vigour  of  the  nation  during  the  government  of 
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Cromwell,  and  in  the  rdgn  of  ChariM  the  Second.  At  length,  this  thip 
was  laid  up  at  Chatham  in  order  to  be  rehuilt  j  Imfc  die  was  accidentally 
bumty  on  the  27th  of  January,  1096.  This  ahip  ^^peara  to  have  been  the 
first  tiuree-decked  ship  built  in  England.  An  original  picture  is  said  to  have 
been  painted  1^  Vanderelde  {Plate  16,  and  the  form  of  the  body,  aheer, 
and  balf-breadth  plans  aie  given  in  Plate  16,  with  the  comparative  lines 
of  a  tiiree-djBckfid  ship  of  the  present  df^).  Her  dimensiona  were  as  follow ; 

Length  on  the  gun  dedc   178  feet  0  in. 

„    of  the  ked  for  tonnage   189  „  llf  „ 

Breadth, extreme.   60        0  „ 

Depth  in  hold   20  „    0  „ 

Burthen  in  tooa.   1861|| 

Tlie  Roffol  Sovereign  was  not,  however,  the  first  [tiixee-decked  dap  we 
have  on  record,  since  a  Spanish  shqk  witii  three  decks,  named  the  PkiMp, 
was  engaged  with  the  Reoenye,  Sir  Bidiaid  Grenvil,  off  the  Aiores,  in  1601. 
The  PMH^  ia  described  in  an  account  written  by  Sir  Walter  Baleigh,  who 
states,  ''The  PAt%  earned  three  tier  of  ordnance  on  a  side,  and  deven 
pieces  in  eveiie  tier.  She  diot  eight  forth  right  out  of  her  diase,  besidea 
those  of  ber  stem-ports.  Before  this  period,  likewise,  Chapman,  the  Swedidi 
author,  mentions  a  diip  of  great  dimensions,  called  the  MakaiiOB,  wbidi  waa 
burnt  in  an  action  between  the  Swedes  and  Danes  in  1664.  He  states  her 
length  to  have  been  168,  and  breadth  48  Englisb  feet;  her  armament,  one 
hundred  and  seventy-ei|^t  guns,  axty-seven  of  whidi  were  eanno%  and 
the  rest  swivds. 

Chamock  observes  that  "  the  wonderful  stride  towards  the  improvement 
ni  diip-building  in  generd,  and  more  particularly  in  veasda  intended  for 
warlike  purposes,  appeared  to  psramise  a  ascension  to  what  diould 
experimentdfy  be  oonsideved  as  the  fie  jrfiHf  iitt^  of  perfectly  Amidst 
every  surrounding  foible  and  improvident  mark  of  conduct,  the  attention 
of  Chariea  to  this  great  naval  concern  was  apparent  in  every  actum  of  hia 
legd  life,  as  long  as  he  was  permitted  to  exercise  the  fbnotions  of  aking^ 
uncontaminated  and  without  restraint.''* 

In  1686  and  1689  fieets  wore  fitted  out;  at  the  fent  period  to  restrain 
the  Dutdi  firom  fishing;  whed  they  engaged  to  pay  a  considerable  sum  for 
permission  to  fish  without  molestation;  and  the  service  of  the  fieet  was  no 
forther  required.  In  the  latter  year,  tiie  fieet  was  fitted  out  inconsequence 
of  a  combination  of  the  IVendi  and  Dutdi  fieet  to  prerent  the  Spaniards 
from  having  access  by  sea  to  the  Netherlands.  King  Charles  was  requested 
to  concur  in  this  arrangement;  but  dedining  to  do  this,  he  engaged  to  be 
neutral.  The  fieet  whidi  was  stationed  in  the  Downs  under  the  command 
of  Sir  John  Pennington,  was  ordered  to  maintain  the  neutrality  of  the 
En^idi  ports;  and  as  the  Spaniards  had  taken  refuge  in  the  Downs  whilst 
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the  Dutch  were  waiting  for  an  opportunity  to  attack  them.  Sir  John  ac- 
quainted the  commanden  of  both  fleets,  that  he  should  stand  opposed  to 
that  fleet  hv  wliich  the  neutrality  of  an  English  harbour  should  be  vio- 
lated.* The  Spaniards  wofe  the  first  to  fire  upon  their  enemies ;  and  the 
Dutch  admiial,  Van  Tromp,  reminded  the  English  admiral  of  his  dedam- 
tion,  requesting  that  if  he  would  not  join  in  attacking  the  Spanish  fleetj 

would,  at  least,  allow  him  to  do  so  alone.  To  the  latter  part  of  the  mes- 
sage no  objectioii  appears  to  have  been  made ;  as  Van  Tromp  immediately 
weighed  anchor,  approached  the  Spanish  fleet  in  order,  and  cannonaded  it 
so  severely,  that  only  ten  of  their  sliips  ultimately  escaped,  being  either 
sunk,  bnmt,  stranded  qn  shore,  or  taken  by  the  Dutch. f  In  this  affair, 
there  is  sofBcient  endence  of  the  respect  paid  to  the  British  flag,  in  tiie 
forbearance  and  conduct  of  Van  Tramp.  And  this  was  the  last  service  in 
which  king  Charles  employed  his  navy. 

The  ship-mon^  constituted  the  means  of  supporting  the  navy,  whilst 
the  parliamentary  function  was  suspended — a  period  of  eleven  yean.  When 
a  parliament  was  called  in.  the  spring  of  1640,  a  debate  was  soon  brought 
on,  with  a  view  to  devise  some  means  of  abolishing  or  superseding  that  tax ; 
but  during  the  progress  of  the  debate,  the  assembly  was  hastily  dissolved : 
this  rash  step  led  to  much  evil.  ParUament  again  assembled  on  the  3rd 
of  November,  in  the  same  year,  and  obtained  the  privilege  of  being  indis* 
soluble  except  by  its  own  consent. 

When  the  civil  war  broke  out  in  1642,  the  possession  of  the  navy  became 
an  object  of  the  first  importance.  The  parliament,  by  one  of  those  bold 
marks  of  poHcy  which  gave  them  the  ascendant  poAvcr,  ^'ot  the  fleet  imder 
their  own  controul.  At  tliis  time  it  was  found  to  have  diminished,  since  1633, 
from  fifty  to  forty-two  ships,  amounting  only  to  about  22,  iOO  tons ;  this  fact 
is  at  variance  with  the  statements  of  the  apolog^ists  of  king  Charles,  who 
represent  the  navy  as  continually  increasing,  and  improving,  during  the 
period  in  which  ship-money  was  levied. 

The  earl  of  Warwick  was  appointed  to  the  comraana  of  the  fleet ;  and 
other  officers  were  appointed  under  him,  favourable  to  the  pju-liamcntary 
interest.  It  is  true  that,  during  the  civil  wai-,  little  service  was  rcciiured 
of  the  navy ;  but  it  was  maintained  in  good  order ;  and  a  strong  squadron 
was  fitted  out,  and  appointed  a  guard  in  the  channel,  every  summer;  and 
by  this  precaution  the  hope  of  introducing  foreign  aid  in  support  of  the 
royalist  party  was  cut  ofl*.  A  vessel  loaded  with  arms  escaped  from  the 
parliamentary  fleet,  only  by  being  run  ashore. 

So  long  as  the  earl  of  Warwick  was  retained  in  command  of  the  fleet, 
that  establishment  continued  faithful  to  its  masters;  but  when  he  was 
supei-seded  by  colonel  Ramsborough  in  1648,  a  mutiny  broke  out,  and  the 
colonel  and  those  ofiicers  who  supported  his  command  were  put  on  shore. 
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Seventeen  ships  revolted^  declared  fur  llie  king,  sailed  over  to  Tlolland,  and 
aubmitted  to  the  commnnd  of  the  prince,  who  made  several  ineffectual 
attempts  during  the  short  time  he  was  able  to  retain  this  fleet,  to  advance 
his  father's  interests.  The  carl  was,  howeyer,  quickly  re-instated ;  and  by 
a  wise  course  of  conduct,  he  suooeeded  in  recovenng  the  most  material 
part  of  the  revolted  fleet. 

Tlic  parliament  i^pear  to  have  attached  great  value  to  the  navy,  as  long 
as  the  functions  of  government  were  in  their  hands,  and  the  same  import- 
ance was  attached  to  the  navy  under  the  commonwealth ;  as  the  republican 
government  showed  the  greatest  regard  to  the  promotion  and  incvease  of 
naval  prosperity.  "Independent  of  those  ships  which  still  remained  to 
them  as  having  once  formed  a  part  of  the  royal  navy,  four  first  or  second 
rates,  and  nine  or  ten  third  rates,  had  been  added  to  it  before  the  com- 
mcncement  of  the  war  with  Holland."*  It  has  been  stated  that  at  the 
origin  of  the  commonwealth,  the  country  could  fit  out  no  more  than  four- 
teen ships  of  war,  some  of  which  carried  only  forty  guns ;  but  that  within  the 
three  years  immediately  following,  the  navy  so  increased,  that  they  could 
command  a  fleet  consisting  of  twenty-three  ships  of  the  first,  second,  and 
third  rates,  thirty-onc  fourth  rates,  and  neai'ly  fifly  of  inferior  magnitude. 
So  much  energy  was  developed  by  the  £n^;Ush^  even  when  the  whole  order 
of  society  was  deranged. 

Sir  Robert  Sliugeby,  eompti-oUer  of  the  Navy,  states,  in  Ids  "  Discourses, 
touching  the  past  and  i)rcsent  state  of  the  Navy,"  "  But  since  these 
great  distractions  became  at  home  (alluding  to  the  times  of  the  Common- 
Avealth),  fomiigiie  trade  decayed,  and  merchants  so  discouraged  from  build- 
ing, that  there  hath  Ijccn  scarce  one  good  merchant  ship  built  these  twenty 
years  past,  and  of  what  there  were  then  in  being,  either  by  decays  or  acci- 
dent, there  are  very  few  or  none  remaining ;  the  merchants  have  found 
their  private  ronvenienees  in  being  conveyed  at  the  publiek  charge,  they 
take  no  care  ol  making  defence  for  themselves  if  a  warr  should  liappen." 
AVhile  he  states  that  in  the  time  of  Charles  the  First,  *' The  merchants  con- 
tiuned  their  trade  diuing  the  warrs  witli  France  and  Spain,  if  they  could  but 
two  or  three  consort  together,  not  earing  who  they  met."  At  this  time,  it 
would  appear  that  the  merclmnt  shi})s  were  httle  inferior,  either  in  strength 
or  burthen,  to  the  ships  of  the  Royal  Nu\'y.  In  his  Discourses,  he  recom- 
mends, that  measures  should  be  taken  to  cheek  the  evil,  and  expresses  much 
regret  at  the  decay  of  mercantile  shipping,  from  their  importance  to  the 
state. 

The  earl  of  Wanvick  was  superseded  in  the  comiuand  of  the  fleet  in 
1G19,  by  Blake,  Deane,  iuul  Pophani  jointly,  or  by  any  two  of  them;  two 
ye.ars  afterwards  the  appointment  wjis  renew  cd  ;  and  in  Mai'ch,  1G52,  iilake 
was  api)ointed  "  sole  general  of  the  fleet  for  nine  months." 

♦  CUuruock,  Vol.  11.,  p.  -lU-k. 
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l^fint  I>i]ftck  war  was  dedazed  in  July,  1G52.  There  had,  hoireverf 
been  a  naval  engagement  between  an  English  fleet  and  a  Dutch  fleet  two 
monthfl  before.   The  canae  of  thia  engagement  appears  to  Iiave 

been  a  jealousy  regarding  the  customary  mark  of  respect  to  the  Biitiah 
flag ;  but  it  is  disputed  whether  the  English  or  the  Dutch  began  the  action. 
Thia  was  followed  by  the  capture  of  a  squadron  of  twelve  ships  of  war, 
ai^ointed  to  protect  the  Dutch  fiihing  biuaes  before  war  was  dcclaied. 
After  the  dedaration  of  war^  it  was  protecoted  with  such  indefatigable  per- 
severance, that  four  general  engagements  tried  the  power  of  both  atatea 
before  the  end  of  the  following  November,  whilst  ability  and  courage  were 
as  cdnapicuona  in  the  last  as  in  the  first  engagement;  and  in  both  fleets 
alike. 

Tlic  following '  list  gives  the  dimenaloos,  burthen,  and  force  of  the 
hirgest  ship  in  each  of  the  rates,  aa  given  in  the  fifth  vohune  of  Pepys'a 
Miscellanies. 


Ltagth 

Bwadtb 

Men.     ^  Gan?, 

First 

Sovereign 

Poet. 

127 

Feet.  in. 
4(5  6 

Fret.  in. 
19  4 

Tom. 
1141 

COO 

100 

Second 

Fairfax 

116 

34  9 

17  4i 

745 

260 

52 

Third 

Worcester 

112 

32  8 

16  4 

C61 

180 

46 

Fourth 

Ruby 

106i 

31  6 

15  9 

556 

160 

40 

Fifth 

Nightingale 

88 

25  4 

12  6 

300 

90 

24 

Sixth 

Greyhound 

60 

20  3 

10  0 

120 

80 

18 

The  greatest  industry  prevailed  in  refitting  and  improving  the  fleets  of 
both  England  and  Holland  during  the  winter;  and  in  less  than  three 
months  after  the  last  general  engagement,  in  wliich  admiral  Blake  had 
su.staiiicd  a  defeat,  he  was  again  in  command  of  a  strong  fleet,  amounting 
to  seventy  sail,  with  which  he  took  his  station  in  the  channel,  to  intercept 
a  home-ward  bound  Dutch  merchant  fleet,  under  the  prctcction  of  a  very 
strong  convoy,  commanded  by  Van  Tromp.  On  the  IStli  of  February,  the 
Dutch  fleet  arrived,  consisting  of  a  naval  force,  it  is  supposed  about  equal 
to  that  of  the  English,  and  between  two  and  tlu-ec  hunched  sail  of  merchant 
ships.  The  engagement  consequent  upon  this  meeting,  occupied  such 
portions  of  three  days,  as  the  fleets  coidd  be  brought  into  action :  the 
British  admirals  reported  that  in  these  three  days'  engagements,  they  took  or 
destroyed  eleven  men-of-war,  and  thirty  nKM  chant  sliips ;  that  they  killed 
about  two  thousand  men,  and  took  liltcen  hundred  prisoners;  and  that, 
although  the  English  ships  snft'ered  severely,  only  one  was  lost, — which 
when  the  captain  saw  it  was  iuipoi>sible  to  save^  he  and  all  his  men  left 
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her,  and  slie  nnk ;  and  that  their  km  m  men  waa  about  equal  to  that  of 

the  Dutch. 

The  long  parliament,  in  whose  interest  the  Dutch  war  had  been  begun, 
was  dissolved  in  the  spring  of  1658;  but  the  war  was  carried  on  withrigonr 
by  Oliver  CromweU,  iat  sereral  montha  longer.  During  the  progress  of 
this  war  the  navy  inereased  ra^dly ;  an  accnmulation  of  ahipa  of  war  de- 
Tek^ed  reaoorces  for  maritime  waifure  beyond  any  preceding  period ;  and 
the  energy  with  which  the  war  was  carried  on,  profed  how  well  the  English 
sustained  their  national  character  for  courage  and  naval  skill.  Qreat  pre- 
parations  were  made  for  conducting  the  naval  opcrationa  during  the 
summer,  and  the  principal  fleet  intended  for  the  channel  service,  consisted 
of  ninety-fivc  ships  of  war,  and  five  fire-ships;  the  command  of  which 
was  given  to  admirals  Monk  and  Deane.  Van  Tromp,  in  the  command 
a  fleet  of  about  the  same  number  of  ships,  was  the  object  of  their 
search.  The  two  fleets  met  on  the  morning  of  the  second  of  June,  and 
an  action  was  begun  in  the  course  of  the  forenoon,  which  was  main- 
tained for  four  hours;  but  a  confusion  arising  in  the  Dutch  fleet,  the 
admiral  was  unable  to  restore  order,  and  therefore  maintained  a  xefereat- 
ing  fight  till  the  evcniiif?,  when  one  of  thoir  large  ships  blew  up. 

In  the  evening  of  tliis  day,  Blake  arrived  with  a  squadron  of  eighteen 
sail,  to  reinforce  the  English  fleet;  and  preparations  were  made  to  renew 
tlie  engagement  on  the  following  morning.  This  was  begmi  about  eight 
o'clock  on  the  third  of  June;  and  was  nminttiined  with  great  resolution  till 
noon,  wlicn  \'an  Tromp  was  again  obliged  to  retreat.  The  loss  of  the 
Dutch  amounted  to  nineteen  sail,  including  six  of  their  best  ships,  taken 
and  destroyed :  ou  the  side  of  the  English^  but  few  men  were  lost^  and  not 
a  single  ship.* 

Van  Tromp  haWng  conducted  his  fleet  into  port,  became  subject  to  the 
blockade  of  an  English  fleet,  which  took  its  station  otf  the  coast  of  Holland. 
In  this  state  of  aflairs,  negotiations  were  commenced  for  the  restoration 
of  peace :  Cromwell  refused  to  discontinue  the  blockade  whilst  the  nego- 
tiations w  ere  pending,  and  the  Dutch  exerted  their  utmost  power  to  restore 
their  fleet  to  a  condition  fit  for  putting  to  sea  again,  as  they  were  distrust- 
ful of  the  results  of  negotiation.  "Whilst  A'an  Tromp  directed  the  refitting 
of  the  fleet  that  had  lately  returned  from  sea,  De  Witt  fitted  out  a  con- 
siderable number  of  new  ships,  some  of  which  were  superior  to  any  that 
hjul  been  previously  employed  in  the  Dutch  senicc.  By  the  end  of  July 
all  the  preparations  for  sea  were  completed ;  and  the  Dutch  succeeded  by 
stratagem  in  leaving  their  luu'bours  on  the  29th  of  that  month,  but  w  ithout 
coming  immediately  to  an  engagement.  Tlic  next  day  the  state  of  the 
weather  kept  the  two  fleets  apart ;  but  on  the  31st  the  last  general  engage- 
ment in  this  war  was  fought ;  it  was  conducted  with  resolute  fury^  and 


*  Campbell,  Vol.  XL,  pp. 
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luted  eiglit  hoon.  Tbe  htm  Ym  Tmnqp  wis  killed;  and  thu  event  to 
affeeted  the  Dutdi,  thet  they  were  unable  nradi  longer  to  mamtain  the 
actum.  Thefxetrettod,  Hod  were  piDsiied;  diNsderi^^ 
twenty-eix  dupe  waa  the  leralt  of  this  action;  the  leat  enooeeded  in  getting 
into  the  TezeL  Piie-Bh^  were  now  in  nae;  and  it  waa  oofmmon  far  each 
Heet  in  theae  geneEal  engagementa  to  he  provided  with  five  or  aiz  of  them ; 
tnd  in  thia  action  the  Enf^iah  had  two  ahipa  burnt.  The  negotiation  waa 
revived  aAer  thia  event ;  but  the  treaty  of  peace  waa  not  coochided  nntil 
the  following  Apsil. 

The  Britidi  navy  waa  now  fbrthwith  pot  into  eon^lete  repair,  and  in- 
ereaied  by  a  oonaiderable  number  of  new  dupe;  and  the  nsval  araenab 
and  w»*g—«wA>  irere  well  ai^plied  with  atorea  and  anmnmitumj  that  the 
eomtiy  »i|^  be  in  a  ajtnation  to  exert  ita  energiea  with  effect,  ahould  it 
be  again  engaged  in  a  war. 

The  fint  aervioe  in  which  a  fleet  waa  employed  after  thia,  waa  to  obtain 
itifr^**^  from  tiie  grand  duke  of  Tnacany  liar  the  injury  the  En|^iah 
had  aoatained  by  the  fimrar  he  had  diown  thdr  enemiea  during  the  late 
war,  and  to  pradah  the  piratical  atatea  of  Baibaiy  tn  their  depredationa. 
Admiral  BbdM  eailed  with  a  fleet  of  thirty  ships  Ibar  theae  aervicea;  and 
perfbnned  them  in  a  manner  that  gave  to  all  the  statea,  bordering  on  the 
MedileRanean,  a  jaat  notion  of  the  power  of  a  Britiah  fleet. 

An  expedition  waa,  about  the  same  timet,  sent  out  to  the  West  Indies, 
under  adndml  Ptem,  the  object  of  which  was  to  obtain  poasesaion  of  His* 
paniola;  but  flufing  in  this^  the  attention  of  the  forces  was  next  directed 
againat  Jamaica;  and  the  reduction  of  that  island  was  the  fruit  of  thia  ez- 
peditiem.  Thia  neceeaaiily  led  to  a  war  with  Spain ;  finr  no  intimatiim  had 
been  given  to  excite  a  suspicion  that  JBngland  contemplated  any  prcject 
adverae  to  the  intereata  of  that  country.  France  waa  united  with  England 
in  the  declaration  of  war  against  Spain ;  and  a  squadron  was  sent  out  to 
jean  admiral  Blake,  who  had  remained  cruising  in  the  Mediterranean  or 
near  the  Straits,  with  inatructions  to  intercept  and  Cloture  the  Spanish 
gaUeona.  Thia  aervice  waa  partially  acoompliahed, — two  of  the  ships 
having  been  captured,  two  sunk,  and  two  driven  ashore,  whilst  only  two 
escaped. 

In  1657,  Blake  received  iufinnnation  that  several  Spanish  galleons  had 
arrived  at  the  Canaries,  and  were  lying  at  Teneriflfe.  He  proceeded  to 
the  island;  and  notwithstanding  the  very  strong  fortifications  by  which 
the  harbour  was  defended,  be  entered,  to  the  astonishment  of  the  Span- 
iards, and  destroyed  all  their  ships.  This  waa  the  last  naval  service  per*' 
formed  during  the  war. 

Under  the  protectorate,  tlic  nnvy  waa  ao  wdl  managed,  that,  at  the  death 
of  Cromwell,  it  consisted  of  157  ships ;  several  of  the  finest  of  which  had 
been  built  since  the  termination  of  the  war  with  Holland  ;  and  forty  of 
them  wm  foreign,  most  of  which  were  taken  in  the  Dutch  war;  the  whole 
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amounting^  according  to  tome  atatementt^  to  at  least  02^2  tone.  Withm 
a  few  yean  acme  material  improremenfta  had  been  introduced  into  the  bnild- 
ing  of  ahipa,  eapedaUy  in  the  form  of  the  hottom.* 

The  reatoration  of  monarchy  waa  eflfeeted  by  meana  of  the  li«vy :  thia 
▼aa  gained  over  to  »  oemplimoe  with  the  ordera  of  general  Moi^  who 
aailed  with  it  over  to  Holland,  whither  prince  Chailea  and  hia  brother  Jamea 
had  come.  They  were  conveyed  to  England  forthwith;  and  amved  in 
London,  on  the  39th  of  May,  1600,  where  the  prince  had  been  already 
proclaimed  aa  Charlea  the  Second. 

When  the-  form  d  government  waa  aettled,  Jamea^  doke  of  Toik,  waa 
appointed  lord  high  admiral,  and  lord  warden  of  tiie  CSinqne  Porta;  mid  it 
waa  eatimated  that  eight  hundred  thonaand  poonda  woold  be  neoemaiy  far 
the  maintenance  of  the  navy  and  other  eiqtenaea,  which  had  fimneirly  coat 
only  eighty  thonaand  ponnds.  King  Charlea,  on  hia  reatoration,  pledged 
himaelf  to  pay  particular  attention  to  the  intereeta  (^the  navy;  and  dming 
the  eariy  pert  of  hia  reign,  a  atriet  regard  waa  had  to  the  fulfilment  of  hia 
pledge;  the  navy  flouriahed  more  than  the  other  establislimenta  of  the 
kingdom,  although  he  at  first  borrowed  money  from  theeityfor  thepnipoae 
of  fitting  out  a  fleet. 

The  wars  which  occurred  during  this  reign,  called  into  most  vigorooa  ez* 
erdse  all  the  naval  force  that  could  be  obtained  to  serve  in  them;  they 
also  had  the  effect  of  increasing  the  maritime  ettabhahments,  more  than 
any  former  exigences  of  the  atate.  Perhaps  no  two  nations  had  ever  been 
80  well  able  to  cjirry  on  a  naval  war,  as  En^and  and  Holland  had  been 
since  the  middle  of  the  seventeenth  century.  In  the  course  of  the  second 
Dutch  war,  which  broke  out  in  1665,  very  lai^  fleets  were  fitted  out  on 
l)oth  sides ;  after  the  declanition  of  war,  the  first  general  fleet  fitted  out  by 
England,  consisted  of  a  hundred  and  fourteen  ships  of  war  and  frigates, 
and  twent}'-eiglit  fire-ships  and  ketchea.  That  fitted  out  by  the  Dutch, 
was  composed  of  a  hundred  and  two  men  of  war,  eleven  fire-ahipa,  and  seven 
yachts. 

The  first  general  engagement  waa  that  of  the  3rd  of  June,  in  which  the 
English  gained  important  advantages  over  the  Dutch  fleet,  o^  which,  ac- 
cording to  the  English  accounts,  fourteen  ships  were  sunk,  and  several  burnt 
and  blown  up,  besides  eighteen  which  were  captured ;  but  sevcml  of  these 
were  abandoned  by  their  captmrs.  On  the  other  hand,  the  Dutch  admit 
the  loss  of  no  more  than  eighteen  ships  altogether. 

The  employment  of  the  English  fleets  was  directed,  with  about  equal 
care  and  diligence,  against  the  commercial  and  the  naval  fleets  of  Holland. 
On  the  first  of  June,  IGGG,  a  general  engagement  began  between  the 
English  and  the  Dutch  fleets ;  it  was  renewed  on  the  second,  tliird,  and 
fourth,  and  then  terminated  indecisively.    A  more  dedaive  action  was 
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fought  by  the  lleet.s  of  Enf^Umd  and  JloUand  towards  the  end  of  tlic  follow- 
ing July,  in  which  the  Ihiplish  gained  an  important  victory.  Great  loss 
was  sustained  by  the  commerce  of  Holland,  w  hich  the  English  omitted  no 
opportunity  of  distressing  to  the  utmost  of  their  ability. 

At  this  period,  while  the  king  was  paying  attention  to  the  interests  of  the 
navT,  scientific  men  had  turned  their  attention  to  a  more  systematic  mode 
of  construction,  and  applied  their  mathcmaticid  knowledge  to  this  sulijcct. 
.Thus  we  find,  in  Pepys's  Dian-,  19th  May,  17G6,  "  Mr.  Deane  did  dis- 
course  about  his  ship  the  Rupert y  which  succeeds  so  well,  as  he  has  got  great 
honour  by  it ;  and  I  some,  by  rccommeading  him.  The  king,  duke,  and 
every  body,  say  it  is  the  beat  shin  that  was  ever  built.  And  then  lie  fell 
to  explain  to  rac  the  manner  of  casting  the  (braught  of  water  which  a  ship 
will  draw,  befbre-band,  which  is  a  secret  the  king  and  all  admire  in  him ; 
and  he  is  the  first  that  hath  come  to  any  certainty  before-hand  of  fore- 
telling the  draught  of  water  of  a  ship,  before  she  is  launched." 

Pepys  further  states,  in  1G65,  "Another  great  step  and  improvement 
to  our  navy,  put  in  practice  by  Sir  Anthony  Deane,  waa  eff*ectcd  in  the 
IVarspight  and  Defiance,  which  were  to  carry  six  months'  provisions^  and 
tlieir  guns  four  and  a  luilf  feet  from  the  water." 

The  English  neglected,  in  the  spring  of  1067,  to  fit  out  a  fleet  suited 
to  cope  with  that  of  the  enemy;  and  the  Dutch,  taking  advantage  of  this, 
sailed  up  to  the  Nore  with  a  considerable  fleet.  Early  in  June,  De  lluyter 
attacked  the  unfinished  fortifications  at  Sheerness,  and  then  sailed  up  the 
Medway  as  high  as  Upnor.  The  Royal  Oak,  a  fine  ship  lying  in  tlie  nvcr, 
was  burnt ;  and  the  hull  of  the  Royal  Charles  was  taken,  besides  such  sis 
were  either  taken  or  destroyed  at  Sheerness.  The  Dutch  admiral  then 
sailed  round  the  southern  coast  of  England;  but  fiuling  in  his  designs 
there,  he  returned,  and  sailed  up  the  Thames  as  far  as  Qravesend,  ravaging 
the  country  as  he  chose.  A  small  Ibite^  fitted  out  in  tiie  river^  and  plenti- 
§aXiy  suppUed  with  fire-ships,  proceeded  to  attack  him;  and  a  very  liberal 
use  was  made  of  the  fire-ships  on  both  sides.  When  De  Rnyter  had  ex- 
pended all  his^  he  fetixed.firom  Hie  riyer,  and  letnnied  at  his  leisure 
towafds  the  -eoast  of  Hdlaiid. 

Negotiations  for  peace,  which  had  been  begun  acme  time  before  this 
afhir  oocorred,  were  now  hastened  on  to  a  oonGhisioii,  and  peace  was 
zeatoved  in  the  following  June,  though  the  prodamation  of  that  event  was 
not  made  in  London  till  August.  From  this  time  till  the  third  Dutch 
war,  the  navy  had  but  little  service  to  perform,  besides  that  in  the  war  with 
Algiers,  and  for  this  a  small  fleet  was  maintained  for  a  considerable  time 
in  the  Mediterranean* 

War  was  dedared  against  Holland  in  1672;  and  in  this  war  the  French, 
who  had  now  made  some  advance  in  maritime  affairs,  were  nnited  with 
the  Engfish.  They  aent  out  a  fleet  of  thirty-six  ddps  of  war,  to  jmn  the 
Effglifh  fleet  of  ^xty-five  men-of-war.   At  the  same  time  the  navy  of 
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Ilollaiul  consisted  of  ninety  ships  of  the  line,  besides  forty  frigates  and 
fire-s»hips.*  The  Dutch  fleet  was  at  sea  early  in  !May;  and  on  the  28th  of 
that  month,  when  the  duke  of  York,  in  command  of  the  British  fleet,  in 
conjunction  with  that  of  France,  was  lying  in  Solebay,  the  Dutch  fleet  was 
seen  approaching  Iiim.  His  fLeet  had  just  time  to  get  out  of  the  bay  before 
the  Dutch  arrived;  a  severe  engagement  was  the  result,  which  lasted 
throughout  the  day,  and  then  ended  indecisively. 

The  Dutch  endeavoured  to  obtain  a  restoration  of  peace ;  and  the 
English  were  strongly  advene  to  the  war ;  but  the  king  and  Louis  the 
Fourteenth  engaged  that  neither  should  make  peace  without  the  concur- 
rence of  the  other.  In  Hay,  1673,  the  fleet  was  again  ready  for  sea,  and 
waa  commanded  by  prince  Bnpert.  The  EngUth  and  J^gemh  fleets  fimned 
a  jmictioiiy  being  that  about  eighty-four  men-o&war,  beridaa  flre-ahips ; 
whilst  the  Dntdi  had  scarcely  seventy  men-of-war  and  fiigatea.  On  the 
28th  of  May,  and  on  the4th  of  Jnne^two  general  actions  tookplaoeirin  eadi 
of  whidi  the  victory  waa  an  object  of  dispute.f  The  last  general  engage- 
ment that  waa  fought  dming  this  war  waa  on  Uie  11th  of  August ;  bat 
whilst  the  combined  fleet  of  England  and  France  waa  materially  greater 
than  that  of  Holland,  the  lesidt  waa  itiU  indedaive^  although  the  ^manner 
in  which  these  three  actions  had  terminated,  prevented  tiie  landing  of  an 
army  in  Zealand,  a  principal  object  tiiat  had  been  contemplated.  The 
circnmstances  of  both  England  and  Holland  rendered  a  peace  now  highly 
desirable;  Spain  became  alanued^  and  interposed  on  bclialf  of  HoOand; 
and  peace  was  proclaimed  in  London,  in  February,  1674.  . 

From  the  time  the  French  began  to  construct  a  navy,  they  advanced 
rapidly  in  maritime  power;  and  the  fleet  wbidi  Looia  sent  to  aet  in  con- 
junction with  tiie  Bn^^iahy  during  the  last  war,  was  said  to  have  been 
composed  of  excellent  ships,  carrying  firam  sixty  to  seventy-finir  gnna  on 
two  decks.  The  king  and  tiie  duke  of  York  went  on  board  of  them  aa 
th^  lay  at  Spithead,  and  were  so  pleased  with  theb  appearance,  espedaDy 
with  that  of  the  Si^er^,  that  Sir  Anthony  Deane  was  ordered  to  build  the 
Harwich  as  near  to  her  dimensions  as  he  could.  From  tiie  plan  of  thia 
ship,  nine  others  were  ordered,  by  act  of  parliament,  to  be  built;}  this  waa 
conaidered  to  be  the  greatest  improvement  made  at  that  time.  Too  little 
attention  had  commonly  been  paid  to  the  proportionB  of  shipsi,  or  rather, 
the  relative  proportions  were  veiy  little  understood.  Mr.  Pepys  remarked 
that  ''the  builders  of  En^and,  before  1678,  had  not  weD  considered  that 
breadth  only  will  make  a  stiff  ship,''  several  ships  built  before  that  time 
having  been  found  useless  until  they  were  girdled. 

It  is  evident  that  Charles  the  Second  paid  great  attention  to  the  details 
of  the  navy,  whidi  may  be  seen  from  the  following  extract  of  a  letter  pre- 
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served  in  the  State  papers,  dated  4th  Aii{]^st,  1G73.  "I  am  very  glnd  that 
the  Charles  does  so  well  (See  Plate  17) ;  a  girdling  tliis  winter,  when  slie 
comes  in,  will  make  her  the  best  ship  in  England :  the  next  snmmer,  if  you 
try  the  two  sloops  that  were  built  at  Woolidge,  that  have  my  invention  in 
them,  they  will  outsail  any  of  the  French  sloops.  Sir  Samuel  Mooreland 
has  now  another  faney  about  weighing  ancliors  ;  and  the  resident  of  Venice 
has  made  a  model  also  to  the  same  purpose,  ^^'e  liavc  not  yet  consulted 
them,  with  Mr.  Tippet,  nor  ]Mr.  Dcane,  but  hope  when  they  have  well 
considered,  we  may  find  one  out  of  them  that  ^vill  lie  good." 

In  the  year  1675  a  statement  of  the  royal  navy  was  laid  before  par- 
hament,  and  it  consisted  then  of  a  himdred  and  fifty-one  ships,  &c.,  as 
shown,  according  to  their  several  rates,  in  the  annexed  list : 


Bates. 

Number. 

Guas. 

8 

796 

10,800 

9 

679 

8,379 

22 

1.282 

18,427 

Fourth  

3/ 

1,816 

19.767 

16 

500 

4,460 

8 

112 

1,106 

Sloopilr  fire-ships,  Ticlits,  hulks,  &c. 

51 

,  7,648 

Total. 

151 

5,185 

70,587 

In  the  same  year  the  sum  of  three  hundred  thousand  pounds  was  voted 
for  building  ships,  and  the  duty  of  tonnage  and  poundage  was  annexed  to 
the  navy.  During  the  first  ten  yeai-s  of  this  reign,  the  annual  expense 
of  the  navy  was  never  less  than  half  a  million  sterling ;  and  it  was  stated 
in  the  House  of  Commons,  that  a  less  sum  than  that  would  be  iusuf&cient 
to  maintain  it. 

From  the  termination  of  the  third  Dutch  war,  the  na\y  was  neglected, 
and  the  ships  were  allowed  to  go  to  decay  whilst  tlie  management  of  it 
was  in  the  hands  of  tlie  king.  At  length  it  had  become  so  bad,  that  in 
1679  the  king  was  obliged  to  grant  a  commission  for  executing  the  oflice 
of  Lord  Iligli  Admiral.  Two  years  previously  to  this,  it  had  been  pro- 
posed to  estalihsh  certain  dimensions  for  the  building  of  sliips,  of  the  larger 
classes,  according  to  the  following  list : — 
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100  Oan. 

.0^  1 

TiOoas. 

Pe«t.  in. 

Feel.  in. 

Feet.  in. 

Length  on  gun  deck  .  . 

165  0 

IbQ  0 

160  0 

M     of  the  keel  for  tonnige  • 

137  8 

Breadth,  extreme     •      •  • 

46  0 

44  0 

39  8 

Depth  in  the  hold    .  • 

10  2 

18  2 

17  0 

Bnrthm  in  tons       .      *  • 

1550 

1307 

1013 

In  tliis  year  tlio  Coninioiis  voted  tlic  sum  of  six  hundred  thousand 
pounds  for  tlie  buihliu^  oi'  sliiji.^.  The  buiklin^  of  ship.s  w;us  then  earned 
ouNsitli  eoiisidcrable  \  i^^'our ;  tliirty  capital  ships  were  laid  down,  namely, 
one  fir>t-rate,  nine  sccoud-ratis,  siud  twenty  tliird-rates ;  and  eleven  of  them 
were  launched  before  the  spring  of  1C79,  and  the  others  were  in  a  forward 
state.* 

The  *navy  continued  to  waste  even  after  tlie  commission  hud  been 
appointed  ;  and  thirty  new  ships,  after  having  been  launched,  were  allowed 
to  go,  in  a  great  measure,  to  decay.  Sir  Anthony  Deane  retired  from 
the  commission  in  1681,  which  was  not  continued  after  1684. 

Although  Sir  Anthony  Deane  had  retired  from  the  commission,  and  the 
sainc  attention  was  not  paid  to  the  preservation  of  the  navy,  we  find 
that  the  example  he  had  set,  of  putsiimg  a  systematic  course  of  construc- 
tion, was  still  maintained  ;  as  Sir  Richard  Haddock,  comptroller  of  the 
navy,  directed  that  estimates  sboiild  be  made  as  to  the  nimiber  of  cubic 
feet  that  ore  contained  in  the  bodies  of  several  draughts  to  their  main 
water-line,  when  all  materials  are  on  board  fit  for  sailing/'  The  result  of 
the  inquiry  was  Toluminous,  as  the  details  of  all  the  weights  are  given, 
which  made  up  the  whole  displacement^  with  many  particokrs  relative  to 
the  general  equipment  of  4Ah,  6th  and  6th  rates.f  The  weights  of  the 
hulls  given  are 4th  rate,  418  tons ;  6t;h  rate,  160  tons ;  and  6th  rate,  120 
tons:  and  total  disptocement  with  all  on  board,— 4ith  rate,  851 .8  tons; 
6th  rate,  377  tons ;  and  6th  rate,  254  tons; — and  their  dimensions 
foUow4— 

Fourth  fate.        Fifth  rate. 
124  ft.   6  in.   103  ft.  9  in. 
86  „  0  28  „  8 


Length  on  the  deck 
Breadth,  extreme. . 
Drt.  of  water  afore 
Drt.  of  water  abaft 


14  „  6  „  12  0 
16  „  10  13 


ft 


n 

»  ^  w 

0 


Sixth  rate. 
67  ft.  8  in. 
28  „  6  „ 
9  „  8 
10  „  8 


*  Pepys's  Menutirs  of  the  Royal  Navy,  p.  t  Charnock,  Vol.  II.,  p.  48.3. 

X  In  the  treatise  on  "  Naval  Architecture,"  by  A.  B.  Crcuze,  Esq.,  page  IS,  is  given  a 
table  of  dimensions,  that  had  been  successively  iu  the  possession  of  Sir  Jacob  Ac- 
wwih,  Sir  Jaoob  Wheats  sad  Mr.  Edward  Hoot ;  sad  Is  now  in  the  poeaeBrioa  <^  Ifr. 
Crenso* 
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In  the  month  of  June  of  that  year,  the  roval  naxv  amounted  to  a  hun- 
(Ired  and  twenty-six  ships,  besides  sloops,  fire-ships,  yachts,  small  vessels, 
and  hulks.*  Twenty-four  of  these  were  at  sea;  the  others  were  hing  in 
ordinary.  About  this  time,  the  duke  of  York  was  re-appointed  to  the  office 
of  lord  high  admiral.  The  only  employment  of  tlie  navy  during  the  latter 
years  of  king  Charles's  reign,  was  in  the  JNIediterranean,  where  the  pirates 
of  13arbary  were  in  the  habit  of  plundering  the  European  traders.  The 
king  died  on  the  6th  of  Februar}%  1685. 

James  the  Second  succeeded  his  brother;  and  he  wisely  directed  his 
attention  to  the  improvement  of  tlie  navy.  A  new  commission  was  ^ranted,f 
and  ci^ht  out  of  the  twelve  commissioners  that  were  appointed,  had  acted 
nnder  the  former  commission.  Under  a  systematic  {urangemcnt  fur  the 
discharjrc  of  their  respective  duties,  the  repairs  of  the  navy  went  on  suc- 
cessfully, and  were  almost  completed  w  ithin  the  two  years  and  a  half  that 
the  commission  lasted,  which  was  until  October  1G88.  Tlie  abdication  took 
place  in  the  following  December.  The  navy  wsis  not  conspicuous  in  the 
events  connected  with  the  revolution.  To  a  great  extent  both  officers  and 
mariners  appear  to  have  been  disaffected ;  so  that  the  &ith  the  king  re- 
posed in  them  was  misplaced. 

At  t^is  time  the  navy  consisted  of  a  hundred  and  seventy-three  ships  and 
vessels^  as  stated  in  the  following  table. 


Rat* 

1 

ber. 

Tom* 

Ma. 

Onu. 

1  HifheitvalM  1 
of  rigging  and 
■ea  store*  for 
one  aliipofaach 
eUu. 

First  . 

9 

13,041 

6,705 

878 

i8  5,181 

Second  .  • 

•  • 

11 

14,905 

7,010 

974 

4.296 

Third   •   '  . 

•  • 

39 

37,993 

6,545 

2,640 

2,976 

Foarth  . 

•  • 

41 

22.301 

M80 

1,908 

2,195 

Fifkh  . 

•  • 

2 

562 

260 

60 

1,031 

8uth    .  . 

•  ■ 

6 

932 

490 

90 

634 

Fif«^bips 

«  • 

S6 

4,983 

905 

218 

1.031 

Bombs,  ketches,  smacks,  i 
yachto,  hoys,  and  hulks.  / 

39 

7,176 

678 

162 

Total. 

173 

101,892 

42,003 

6,930 

*  Chamock,  Vol  II.,  pp.  428-6. 

t  These  were  the  following  persons,  viz. :  Lord  Falklnnd,  Sir,  J.  Tippets,  Sir  R.  Had- 
dock, Sir  P.  Pett,  Sir  J.  Narbrough,  Mr.  Southern,  Sir  II.  Beach,  Sir  J.  Godwin,  Sir 
Anthony  Deanc,  Sir  J.  Berry,  Mr.  Uewer,  Mr.  St.  Michael — Pepys's  Memoirs,  p.  55. 

J 
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The  m^oined  abitnct  gives  tlie  dimemioni,  burthen  and  forae,  of  the 
hufwt  ship  of  each  dan  mduded  in  the  above  Uat. 


Bat*. 

Num. 

Length. 

Biwdtb. 

Depth. 

Drmtght 
of  Water. 

Tom. 

Men. 

Oiins. 

Pect.  In. 

Feet.  In. 

Pert. 

In. 

Feet.  In. 

First  . 

Britannia 

146  0 

47  4 

19 

7h 

20  0 

1739 

780 

100 

Second . 

Duke  .  . 

18 

9 

20  6 

15-16 

660 

90 

Third  . 

Burford  . 

140  0 

40  lOi 

17 

3 

18  0 

1174 

460 

70 

Fourth. 

St.DATid . 

107  0 

34  9 

14 

8 

16  8 

685 

280 

54 

FUth  . 

Sapphire. 

86  0 

27  0 

11 

0 

13  2 

333 

135 

32 

Sixth  . 

Lark  .  . 

74  0 

22  6 

0 

2 

0  0 

109 

85 

18 

l^nrinp;  this  roign,  the  use  of  l)omb  vessels  wiih  introduced  into  tlie  navy ; 
ship-carpeutcrs  m\d  boatswains  were  supplied  with  a  re^^ular  estahlislimcnt 
of  stores ;  and  vaiioua  other  improvements  in  the  equipment  of  ships  were 
carried  into  eftect. 

An  inquiry  was  made  into  the  cause  of  tlie  rapid  decay  which  was  ob- 
served to  have  taken  place  in  some  sliips,  with  a  view  to  endeavour  to  pro- 
cure a  remedy  for  such  decay  in  future.  The  barkinj?  of  trees,  prcvioiisly 
to  felling  them,  was  proposed  as  an  experiment  ;  but  the  revolution,  it  is 
supposed,  interrupted  the  course  of  the  experiment  j  and  no  other  effort 
appears  to  have  been  made  to  try  the  effect  of  it. 

The  transactions  of  the  revohition  which  ])laccd  William,  the  Prince  of 
Orange,  and  Mary  upon  tlie  throne  of  England,  soon  led  to  a  war  with 
France,  whither  king  James  ha<l  fled  for  refuge.    This  war  was  bcgim  by 
the  supply  of  French  ships  and  troops  to  king  James,  with  which  he  in- 
vaded Ireland,  in  the  Spring  of  1G89.    With  tlie  exception  of  an  almost 
iminateriid  encounter  between  a  small  English  fleet  and  this  French  fleet, 
notliing  memorable  occurred  at  sea,  until  the  battle  oft'  iieachy-lit  ad,  on  the 
30th  of  June,  Ki'JO.    On  the  21st  of  this  month,  the  earl  ofTorrington 
had  been  surprised  by  the  appearance  of  a  fleet  M  hich  consisted  of  "  eighty- 
four  ships  of  war,  seventy-one  of  which  were  of  the  line,"  and  tAventy-two 
fire-ships:   at  this  time,  the  fleet  under  liis  eomnuin<l  was       inferior  to 
that  of  the  enemy.    Kcinlorecmcuts  of  Knglij^h  and   Dutch  ships  soon 
however  raised  it  to  fifty-six  ships  of  war*  ;  a  [)ereniptory  order  was  sent 
from  the  queen  to  engage  the  enemy  at  all  events,  and  the  consequence  was 
a  defeat  of  the  combined  fleet  by  the  French. 

This  year,  when  king  William  applied  to  the  parliament  for  an  annual 
sum  to  be  appropriated  to  the  building  of  new  ships,  the  Commons  promptly 
complied  with  his  request,  and  provided  accordingly  for  that  expenditure. 

*  Chamook,  YoL  11^  p.  4A6,  Campbell,  Vol  III.,  pp.  fiO,  61. 
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Thirty  ships  were  then  ordered  to  be  biiilt, — seventeen  of  80  guns,  of  1000 
tons  each ;  three  of  70  guns,  of  1050  tons  each ;  and  ten  of  60  guns,  oMOO 
tons  each :  and,  in  the  next  year,  a  new  ordinance  ww  ertabliiihed  for  the 
dhnannons  of  80  and  60  gun  ships,  viz. : 

80  Guns.  60  Guns. 

Lcn^tli  on  gun  deck..        156  feet  0  in,       114  feet  0  in. 
Breadth,  extreme  ....         41    „    0    „         37     „  6 

Depth  in  hold   17    „     4    „  15     „    8  „ 

Burthen  in  tons   1,100   900 

The  above  80  gun  ships  were  oomitnicted  to  these  dbnem&me  wilih  three 
dedke  j  and  tlua  mode  of  eonitmctkm  was  ooDthraed^  tDl  the  middle  of  tlie 
ei^teenth  oentnry. 

Little  was  done  by  the  British  navy  doring  the  year  1691 :  in  the 
following  year  the  important  action  off  Cape  La  Hogoe  was  fought,  on  the 
18th  of  May,  and  several  foiUowing  days,  when  the  combined  fleets  of 
England  and  Holland  gained  a  great  victory  over  the  French;  the  loss 
tif  the  enemy  amoonted  to  twenty-one  ships.  The  advantage  in  point  of 
power  was  decidedly  in  fovour  of  the  combined  fleet  at  this  time,  admiral 
Eossell  having  had  under  his  command  ninety-nine  ships  of  the  line^ 
besides  firigatea  and  flre-ships;  whilst  the  French  fleet  contained  no  more 
than  sixty-three  ships  of  the  Ime;  aibont  thirteen  of  whidi  were,  at  the  time 
of  the  engagement,  detadied  on  other  service. 

The  Cknnmons  showed  thsir  liheraHfy  this  year,  by  voting  nearly  two 
mUfions  stnling  for  Ihe  msintenKnee  of  the  navy  dnring  the  ensning  yen*, 
the  building  of  eight  foorlh  rates,  and  foinr  bomb  vessels;  and  the  finidiing 
of  Plymouth  dockyard. 

But  little  service  was  pofomied  by  the  navy  in  1608,  accept  the  bom- 
barding of  St.  Haloes,  a  place  from  winch  numerous  privateers  issued,  by 
which  the  Eni^ish  trade  had  snfibred  severe^.  At  the  same  time  the 
French  were  eierting  their  utmost  energies  to  repair  their  naval  losses,  and 
resent  on  the  English  the  injury  thnr  fleet  had  sustained  at  La  Hogue. 
They  inteioepted  a  fleet  of  merchantmen  under  inadequate  protection,  and 
capturedseveraldiipsof  war,  and  a  great  number  of  merdiant  ships.  So 
strong,  however,  was  the  national  ooocem  to  provide  every  fodlity  for  the 
fitting  out  of  fleets,  and  for  increasing  the  number  of  ships,  that  the  Gom^ 
mona  granted  the  sum  of  two  milHonB  sterling  for  the  service  of  the  navy. 

Dumg  the  Mowing  year,  the  principal  employment  of  the  fleet  was  in 
the  Mediterranean;  and  the  services  at  sea  were  move  suooesdfol  than  they 
had  been  in  1608,  althou^  no  general  engagement  occurred.  Towarda 
the  dooe  of  the  year,  when  Parliament  assembled,  the  sum  of  £2,882,712 
was  voted  for  the  service  of  the  navy:  and  in  the  beginning  of  1696,  the 
importance  of  increasing  the  fleet  was  pointed  out  by  the  l4>rds  in  sn 
address  to  the  King;  as  they  considered  it  essential  to  the  honour  and 
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security  of  the  natiou,  that  its  fleets  should  always  be  superior  to  those  of 
the»<&iieniy. 

The  principal  events  at  sea  during  the  summer  of  1695,  were  the  bom- 
bardiug  of  several  towns  on  the  French  coast,  from  some  of  which  priva- 
teers were  fitted  out ;  but  the  English  commerce  nevertheless  suffered 
severely  by  the  part  which  the  privateers  still  took  in  the  war. 

Early  in  1696,  the  navy  was  called  to  take  a  very  prompt  and  deci^ve 
course  in  order  to  prevent  an  invasion  which  the  French  had  made  great 
preparations  to  attempt  for  the  restoration  of  king  James;  which  project 
*was  effectually  defeated.  But,  for  the  most  part,  the  affairs  of  the  navy 
appear  to  have  been  itt-eoiidiicted;  and  a  pailiaiiiaiitary  inquiry  was  made 
into  the  matter,  as  the  iqiiadioiii  bad  fiuled  to  protect  llie  channelfroai  the 
depredations  of  the  Frencii.  The  conduct  of  the  fleet  in  Hie  West  Indiea 
was  alio  moAt  nnsatirfactory  to  the  nation.  Little  else  of  impoitttioe  waa 
performed  by  the  navy  dnring  the  war,  which  terminated  by  the  treaty  of 
Byswick,  in  1607:  the  British  uu\  y  lost,  daring  the  war,  tiity  ships  and 
veaseb ;  and  that  of  France  lost  fifty-nine.* 

After  the  waste  consequent  upon  so  long  a  war,  it  was  considered  neces- 
sary to  inoease  the  navy  in  sucb  a  manner  as  should  place  it  in  a  fit  con- 
dition to  engage  again  in  a  war  with  France.  Few  ships  ci  the  first 
fate  bad  hitherto  been  buHt.  "The  second  rate  componsed  two descrtptiona 
or  classes ;  the  largest  of  three  decks,  and  mounting  ninety  guns ;  the 
second  of  two  decks,  and  carrying  only  eighty ;  these  ships  were  adapted 
only  for  particular  services,  and  they  were  consequently  few  in  number. 
The  buUL  d  aU  fleets  was  principally  composed  of  third  rates ;  ships  of  two 
decks,  mounting  seventy  guns  in  time  of  war,  or  when  on  the  home 
station;  and  but  sizty-two  when  sent  into  distant  porta. 

"  Ships  of  the  fourth  rate  were  also  considered  of  the  line,  but  were 
of  iffinnor  conBeq;uence,  mounting  only  fifty  or  finty-eight  guns  when  in 
the  British  seas,  and  forty-six  or  forty-four  when  in  other  parts  of  the 
world;  but  considerable  attention  appears  to  have. been  paid  to  this  par- 
ticular dass  of  vessels,  abnost  in  prefoienoe  to  any  other."t  Little  fkffther 
service  was  required  of  the  navy  during  the  remainder  of  thi  reign  of 
king  William,  except  that  a  fleet  was  sent  out  on  behalf  of  Sweden. 

In  1701  there  were  v«y  evident  indications  of  approaching  war,  as  the 
greater  part  of  Europe  folt  intoetted  in  the  event  of  the  Spanish  suc- 
cession. Considerable  naval  preparations  for  war  were  made  in  the  summer 
of  that  year,  and  a  fleet  of  Englisb  and  Dutch  ships  was  sent  to  the  West 
Lidies.  The  death  of  the  king  oocnned  in  March,  1703,  previously  to 
any  declaration  of  war  having  been  made.  Since  the  revdntion,  the  navy 
had  increased  to  a  very  great  amount;  and  shortly  before  the  king's  death 
it  consisted  of  seven  ships  of  the  first  latei,  fourteen  of  the  second,  forty- 
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five  of  the  third,  sixty-three  of  the  fourth,  thirty-six  of  the  fifth,  and 
tweDty-niDO  of  the  sixth  rates,  eight  fire-ships,  thirteen  bomh-vessels,  and 
tenjaditi;  wludi  together  amounted  to  158,992  tons,  being  an  increase 
of  67,960  tone  wHMtk  the  Uwl  thirteen  years.'*' 

It  wM  about  itut  tuna  that  IPeter  the  Great  made  his  extraordinary 
efforts  towards  nosing  a  naval  power  in  Biisda.  This  monaidi  having 
travelled  into  Holland  for  infonnatioii  In  sh^bailding^  afterwards  visited 
En^bnd  with  a  view  to  improve  his  knowledge  of  the  art,  by  studying  the 
manner  of  building  practised  in  this  countiy.  In  order  to  attain  his 
object  he  attended  at  Deptford  dock-yard,  where  *'  he  wroof^t  mudi  with 
his  own  hands,  and  made  all  about  him  woik  at  the  models  of  ships/'f 
He  received  his  piincipol  instmction  in  naval  aiohitectuie  from  Sir 
Anthony  Deaue,  to  whom  he  devoted  much  of  his  time  and  attention. 

He  appears  to  have  given  a  decided  preference  to  the  Enf^ish  over  the 
Dotdi  method  of  building ;  as  he  engaged  Mr.  John  Beane,  the  brother 
of  Sir  Anthony,  to  accompany  him  to  Bossiay  where  his  most  lealous 
efforts  were  directed  to  the  raising  of  a  navy,  and  not  wiHiottt  sooeess. 
A  sin^  instance  may  be  mentioned  to  show  that  the  Gsar  had  both 
native  ingenuity,  and  a  good  insii^t  into  the  modes  of  mechanical  com- 
binations. This  was  the  invention  of  a  keel  for  his  ships,  which  was  so 
combined  widi  the  iloon,  that  it  might  be  com^etely  destroyed  without 
endangering  the  ship  by  the  loss  of  it.| 

At  the  commencement  of  the  eif^iteenth  century,  England  possessed 
about  one-third  of  the  whole  naval  power  of  Europe ;  France  and  Holland 
together  possessed  about  the  same  amount,  whibt  the  coUective  force  of  all 
the  other  states  of  Europe  made  up  the  other  third. 

The  accession  of  queetf  Anne  to  tiie  British  throne  was  followed,  on 
the  4th  of  May,  by  a  declaration  of  war  against  France  an4  Spain,  called 
the  war  of  the  Atceeanofi.  The  groateit  emulation  prevailed  in  France 
to  advance  the  naval  power  of  that  country;  UnginH  now  made  a  corres- 
ponding effort  because^  from  the  condition  of  the  Freneh  navy,  it  was 
apparent  that  the  ^pproadiing  war  would  be  to  a  great  eitent  a  maritime 
contest.  Louis  the  Fourteenth,  considering  that  naval  eminence  was 
necessary  to  the  i^kiry  of  his  reign,  had  been  careful  to  repair  the  losses 
which  his  fleets  had  sustained  in  the  late  war,  especially  in  the  battle  of 
Gape  La  Hogne.  The  events  which  oceuned  during  tiie  war,  however, 
diowed  the  insnfficiency  of  Fiance  at  that  time  to  cope  with  Enghmd 
.  OD  the  sea.  It  is  true  that  Louis  aimed  not  only  at  repairing  his  losses 
numerically,  but  at  producing  such  superior  ships  as  should  possess  advan- 
tages over  those  of  England.  Ahready  the  ships  of  Fiance  had  been  dis- 
tingmshed  as  superior  sailers;  and  the  improvements  introduced  about  this 
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time  consisted  in  ginng  increased  dimensions^  without  adding  to  tlie 
force;  yet,  according  to] the  prevailing  opinions  of  those  timM,  the  alter- 
ations were  pronounced  to  have  been  carried  to  an  extravagant  length. 
The  French  ships  of  three  decks,  which  in  1688,  were  fifteen  hundred  tons 
burthen,  were  increased,  m  1702,  to  two  thousand  tons.  Spain,  in  the 
•eml^  of  her  marime  dignity,  had  set  the  example  in  that  kind  of  ex< 
cdknce ;  and  England  at  length  approached  cautiously  in  the  same  line 
of  improTOment,  applying  it  to  some  classes  only  of  her  ships ;  but  even  in 
theie  dw  IbD  short  of  her  exemplar,  and  failed  of  obtaining  the  advantage 
of  swift  suling,  which  throughout  the  war  was  seen  to  be  a  general  defiect 
m  the  English  ships. 

ExteniiTe  naval  prepentioiia  had  been  made  for  carrying  on  the  war ; 
and  Berenlfleeta  were  locm  sent  oiit  to  different  parts.  Sir  George  Booke 
was  i^ointed  to  the  oomniand  of  a  fleet,  conaiflting  of  tiiirty  English  and 
twenty  Doteh  ahips  of  the  line,  and  a  nmnbcr  of  imaller  shipa  and  vessels; 
amounting  in  the  whole  to  a  hundred  and  ozty  saiL  He  left  England 
towards  the  end  of  Jnne^  and  aifived  off  Cadia  before  the  middle  of  August ; 
but  the  design  against  tliat  place  was  abandoned^  after  considerable  efforts 
bad  been  made  by  the  troops ;  and  the  fleet  was  proceeding  on  its  retom 
to  Eni^andi  when  intelligeuoe  hating  been  reeeived,  that  ''thirty  French 
sbips  of  war  and  twentj^^wo  Spanish  galleons''  bad  arrived  at  Vigo,'''  the 
British  fleet  sailed  for  that  port,  and  arrived  there  on  the  11th  of  October. 
A  severe  actum  was  flnight  on  the  neit  day,  in  whicb  the  English  and 
Dutch  were  eminently  victoiioas.  Five  ships  of  the  line  and  two  firigates 
were  burnt,  and  ten  ships  of  the  bne  were  taken;  but  four  of  these  bilged. 
Eleven  galleons  were  also  taken  (two  of  these  were  however  on  shore),  and 
six  wera  bumt.t  "Bj  the  capture  of  these  gaUedns,  a  very  large  amount  of 
riches  feu  into  the  bands  of  the  Enn^ish  and  Dutob :  the  prises  were  soon 
afterwards  sent  to  England  under  the  diarge  of  Sir  Ckmdesley  SboveU. 

The  English  and  the  French  were  actively  engaged*  in  the  West  Indies; 
and  ui  August  of  this  year,  admiral  Benbow  attacked  the  F^rencb  admiral 
BnOasse,  off  Carthagena.  In  this  engagement  several  of  the  En^^ish 
captains  ncf^ected  to  perform  their  duty,  leaving  thev  admirsl  in  a  very 
unequal  contest  against  the  enenqr.  Two  of  the  csptains  were,  on  their 
return  to  Eng^d,  shot  for  cowardice. 

Cruisers  were  kept  employed  in  the  European  seas,  wboe  they  ocea* 
sionally  made  prises  of  French  ships,  both  naral  and  commeraaL  The 
Hazarioui,  aflfty-gon  ship,  which  was  csptured  by  a  British  squadron^  was 
of  superior  dimensions  to  those  of  sixty  guns  in  the  English  service. 

Eariy  in  the  year  1704,  Sir  George  Booke  sailed  with  a  fleet  to  Lisbon; 
and  after  having  performed  the  sewice  he  was  Immediatriy  sent  upon,  and 
endes(?ouring  to  prevent  the  junction  of  the  Toukm  and  Brest  flerti^  he 
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■ailed  for  Gi)inilttt>  and  anived  tiiere  on  the  dlst  of  Julj.  The  attadL 
on  that  place  commenced  at  the  break  of  day  on  the  foUcnring  mornings 
bj  a  hea«7  eaononade;  and  troops  were  landed  to  prevent  the  garriflon 
from  being  re-infoxoed  by  knd.  The  cannonade  was  oontnnied  with  great 
severilT;  and  when  a  landing  was  effected,  the  Spaniards  retreated  torn 
their  finrtifioatunu ;  and  on  the  d4th  of  Jufy  the  governor  capitulated. 
Thns  did  the  strong  fortress  "that  fifty  men  might  hare  defended  agamst 
as  many  thonsands,''  it  has  been  said,  fall  by  the  gallantly  and  intrepidity 
of  British  sesmen.  This  place  was  immediately  garrisoned  1^  snch  troops 
as  coold  be  spared  for  that  service;  and  the  fleet  sailed  fiom  GKbraltar  on 
the  9th  of  August;  and  that  fortress,  having  sabseqoent^  withstood 
severs!  attacks  of  France  and  Spain,  even  to  the  defiance  of  the  greatest 
armament  tiiat  was  ever  brought  against  a  fortress,  remains  a  iplendid 
memorial  of  the  prowess  of  die  British  character* 

A  general  engagement  took  place  between  the  Eng^  and  Frendi  fleets 
a  few  days  afterwards.  The  French  fleet  consisted  of  fiify-two  ships, 
'  seventeen  of  wMeh  were  three-deckers,  and  twenlgr-fonr  galleys :  the 
Bnglish  and  Batch  combined  fleet  consisted  of  flfty-three  ships.  On  the 
Idtb  of  August  the  two  fleets  came  within  three  leagues  of  eadi  other,  and 
the  French  having  finmed  the  line,  began  to  manoeavre  for  advantage.  It 
was  then  deemed  important  to  hepn  the  action  as  soon  as  poadble;  and 
at  ten  o'dock  the  English  bore  down  and  b«gan  the  engagement.  It  was 
maintained  for  a  considerable  time  with  vigour  on  both  sides,  and  then 
terminated;  the  loss  on  the  side  of  the  French  being  one  ship  of  three 
dedu,  four  of  two  decks,  and  a  few  gall^.  After  the  tiro  fleets  had 
repaired  their  damages,  the  Engfish  cndeavoared  for  several  days  to  renew 
the  aetMHi,  but  without  effect,  as  the  Frendi  retired  to  Toidon ;  and  during 
the  continuance  of  the  war  they  never  again  ventured  on  a  general  engage- 
ment. Tlie  combined  fleet  sailed,  shortly  after  this,  for  Gibraltar,  and  Sir 
<3eorge  Booke  then  returned  to  England.  Strong  efforts  were  now  made 
to  compel  the  English  garrison  to  surrender  Gibraltar;  the  siege  was 
undertaken,  and  carried  on  by  France  and  Spain. 

The  British  navy  had  so  much  increased  in  mn^nltude  after  the  revolu- 
tion,  that  it  became  important  that  economy  should  be  regarded  in  build- 
ing and  repairing  the  ships  which  composed  it ;  and  in  the  year  169 1,  a 
general  order  was  issued,  prohibiting  any  unnecessarv'  expense  in  the  dock- 
yards. In  1703,  a  more  particular  order  was  given  for  diminishing  the  ex- 
pense in  building  and  re-building  ships  of  war.  This  order  was  the  result 
of  deliberations  in  the  council  of  prince  George  of  Denmark,  at  that 
time  lord  high  admiral  of  England;  and  it  related  to  the  ornamental 
work  with  which  it  was  customary  to  decorate  both  the  inside  and  outside 
of  ships  of  war.  The  display  of  omamontal  work  had  grown  with  im- 
provement in  ship-building  j  and  the  Sovereign  qf  the  Seas  {Plate  15,) 
had  been  oonspicaous  for  the  elaborate  ornament  with  which  she  was  fin- 
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iahfid.  But  now,  as  the  necessary  espenaes  of  a  large  naval  establishment 
increased,  it  was  ordered  that  the  car\'ed  work  should  be  diminished ;  and 
that  the  omamenta  at  the  head  shoold  consist  of  only  a  lion  and  a  trail- 
board,  with  mouldings  initead  of  carved  brackets  placed  against  the 
timben ;  and  that  the  excessive  ornamental  work  of  the  stem  should  be 
discontinued;  and  only  a  tafi&ail  and  four-quarter  pieces  uaed  instead 
of  the  brackets  between  the  lights  of  the  stem  galleries.  The  heavy 
ornamental  lining  against  the  inside  was  ordered  to  be  discontinued  in 
ships  to  be  subsequently  built  or  rebuilt ;  and  its  place  supplied  by  a  plain 
lining  of  slit  deal,  without  any  moulding  or  other  ornament.  And  the 
standing  cabina  were  to  be  no  longer  fonned  of  firamed  and  panelled  bulk- 
heads; but  were  to  be  formed  of  frames  covered  with  painted  canvas. 
These  and  other  alterationa  were  now  ordered  to  be  made,  ^^-itli  the  direct 
view  of  diminishing  the  eiqpense  in  buiLding  and  rebuilding  ships  of  the 
first,  second,  and  third  rates. 

During  the  years  1705  and  1706,  tlie  war  was  carried  on  with  consider- 
able vigour;  and  the  fleets  in  the  Mediterranean  rendered  material  serrice  ' 
in  counteracting  the  designs  of  France,  whose  armies  were  in  Spain,  and 
whose  squadrons  watched  the  opportunities  to  assist  the  military  in  the 
absence  of  the  English  fleet.  The  fleet  in  the  West  Indies  did  very  Uttle 
towards  advancing  the  objects  of  the  war ;  whilst  the  British  commerce  was 
much  injured  by  the  enemies*  cruisers. 

In  the  year  1706,  an  order  was  given,  establishing  the  dimensions  of 
shipa  according  to  the  following  list. 


fSGm. 

SDOm. 

fOOw. 

KQm 

M.  1  40O«M. 

Vcft 

in. 

Feet 

in. 

Feet 

in. 

Feet 

in 

Feet 

in. 

Feet 

in. 

Length  on  gun  deck  .  . 

162 

0 

0 

160 

0 

144 

0 

^30 

0 

118 

0 

Length  of  ths  keel  fori 

131 

0 

1S7 

6 

ISS 

0 

119 

0 

106 

0 

•7 

6 

Bztreme  brsadtb  •  •  • 

47 

0 

43 

6 

41 

0 

38 

0 

35 

0 

8S 

0 

Depth  inttMhold.  .  . 

18 

6 

17 

8 

17 

4 

16 

8 

14 

0 

13 

6 

Bortlien  in  tons.  .  .  . 

IMl 

1S88 

1069 

914 

704 

031 

This  was  some  impi-ovcment  in  the  inferior  classes  of  ships ;  but  tbe 
T'nirli.sli  were  still  beliind  the  French  in  the  dimensions  of  their  ships  in 
rclution  to  their  armament,  and  in  that  form  of  the  bottom  which  ren- 
ders a  sliij)  a  i^ood  sailer.  The  French  ship  Maure  of  60  guns,  which  was 
caplm'cd  duriug  this  war,  was  found  to  be  of  much  larger  dimensions  than 
English  sliips  of  the  same  force  :  she  hatl  been  constructed  >vith  special 
regard  to  her  adaptation  for  senice  at  sea.  The  English  ships  which 
hApi)eacd  to  be  captured  by  the  l^rcuch,  and  were  afterwards  retaken^ 
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were  fimnd  to  liave  been  reduced  to  a  oonaidenibly  inferior  amument,  an 
initance  of  which  ugimi  in  the  Pembroke  of  64  gam,  which  was  captured 
by  the  French,  and  reduced  in  their  aenrice  to  60  guns.* 

Tho  euperiorify  of  French  ahipe  in  point  of  aailing  was  generally  per- 
cdred.  Perfaapa  no  initance  ooconed  doling  the  war  which  pointed  out 
mcfe  dearly  and  fnUy  the  advantage  the  French  gained  by  this  superiority 
of  their  dups,  than  that  in  which  their  admiral,  CSount  do  Forinn,  with  a 
Tery  small  squadron,  was  diased  by  Sir  Geoige  Byng  from  the  Urth  of 
Edinburgh,  in  March,  1708.  The  object  of  the  Frendi  was  to  effect 
an  invasion  of  Scotland  on  bdislf  of  the  Pretender;  and  the  information 
which  was  reodved  of  the  designs  contemplated  by  France,  led  to  the 
fitting  out  of  a  fleet  to  defeat  this  attempt.  When  Sir  Oeoige  Byng  had 
ascertained  the  fiict  of  the  FreDxh.  squadron  having  sailed,  he  foUowed 
it,  and  gained  sight  of  the  Krendi  as  they  were  lying  in  the  Firth  of 
Edinbuigh.  The  Count  de  Forbin  immediately  got  under  way,  and  by 
the  superior  qodity  of  his  ships  he  succeeded  in  escaping  from  a  fleet  of 
forty  dupe  of  the  line,  besides  frigates  and  fire-diips.  And,  generally, 
when  any  En^h-built  ships  were  in  the  Frendi  service,  and  were  chased 
by  the  English,  it  was  remarked  that  they  were  sooner  come  up  with 
than  those  of  the  French  build, — as  the  Salisbury  and  Blackwall  of  50 
guns,  and  the  Deal  Castle  and  Squirrel  of  24  guns;  and  likewise  the 
Wartoick,  Ardent ,  and  Ai/exerndtr,  The  French  ships  were  also  generally 
found  to  hold  a  better  wind  than  the  English,  and  to  ezcd  them  in 
beating  off  a  lee  shore. 

With  numerous  examples  before  them,  the  English  navd  architects 
failed  of  making  the  advance  which,  under  these  circumst an rc!^,  Avas  higlily 
desirable.  Probably  this  was  owing  as  much  to  the  injudicious  inter* 
ferenoe  and  restrictions  of  tliose  who  had  no  skill  in  the  science, 
as  to  the  want  of  a  due  combination  of  sdence  with  the  practice  of 
building. 

In  August,  1710,  the  surveyors  of  the  navy  proposed,  that  with  the 
view  to  diminish  in  the  lower  parts  of  sliips  the  injurious  effects  of  bilge- 
water,  the  dead  wood  should  be  made  to  run  through  the  whole  length 
of  the  ship,  by  working  a  piece  of  thickstuff  on  the  upper  part  of  the 
ked  between  the  fore  and  after  rising  wood,  of  such  a  breadth  that  the 
garboard  strake  might  bed  against  it;  and  particularly,  to  prevent  the 
bilge-water  from  accumulating  between  the  heels  of  the  timbers  at  the 
middle  line^  as  the  first  futtocks  were  left  short  (a  practice  continued  until 
recently  in  mercantile  diips,  and  to  the  present  day  in  some  merchant 
and  foreign  ships),  cross  chocks  («,)  were  introduced^  scarphed  on  the 
heels  of  the  first  futtocks,  (6,)  as  8ho^vuin  Blaie  18,  Fig.  1.  The  limbers 
(c,)  at  the  lower  part  of  the  timbers  were  enlarged  to  give  a  better 


*  Chsmook,  Vol  III.,  p.  18. 
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passage  Ibr  the  bilge-water  to  the  pumps;  and  the  space  between  the 
limber  strake  and  the  keelson  {FIff,  %J  was  covered  over  with  boards,  ao  as 
to  form  a  tronk  (cj  or  passage  for  the  water  to  pass,  withoot  obetmction  to 
the  pumps.  This  strake,  (4)  these  boards,  (e,)  and  this  passage  {f^  are 
now  called  the  limber  strake,  limber  boards,  and  limber  course.  Small 
openings  were,  however,  preserved  between  the  timbers,  that  by  the 
rolling  of  the  ship  the  water  might  enter  them  and  agitate  the  air  in  these 
openings ;  an  effect  which,  as  a  degree  of  ventilation,  was  at  that  time 
deemed  conducive  to  the  preservation  of  ships  from  decay. 

During  the  continuance  of  the  war.  Great  Britain  empk^ed  her  fleets 
with  oonsidendile,  althongh  a  fluctuating  advantage.  In  the  Channel,  in 
the  Mediterranean,  and  in  the  West  Indies,  her  fleets  and  sqnadrona 
were  almost  constantly  in  active  service.  The  light  squadrons  of  French 
ships  at  various  times  made  prises  of  English  cruiaen,  as  weU  as  of  com* 
mercial  shipping,  of  which  the  loss  was  sometimes  verjr  severe.  The  navy 
sustained  some  very  heavy  losses  during  this  reign,  by  aoeidente  and  by 
gales;  and  the  progress  of  building,  together  with  the  addition  of  priaea 
captured  during  the  war,  was  not  equal  te  the  waste  the  navy  snstamed. 
For  although  the  loss  of  thirty-eight  ships,  mounting  1,696  guns,  was  not 
great  for  the  long  period  of  ten  years  of  hard  maritime  waiiare,  yet  these 
losses,  added  to  the  necessary  wearing  out  of  sh^,  reduced  the  number 
of  ships  in  the  navy  to  two  hundred  and  forty-seven,  being  a  diminution 
of  twenty-five.  The  number  of  ships  that  had  ceased  to  be  serviceable  in 
the  navy,  during  this  reign,  must  therefore  have  been  great,  as  the  loss  the 
French  navy  sustained  during  this  war  amounted  to  fifty-two  ships, 
mounting  8,094  guns,  no  inconoderable  portion  of  whidi  fell  into  the 
hands  of  the  English.  But  although  the  British  navy  had  diminished  by 
twenty-five  ships,  yet  the  tonnage  of  it  had  increased  by  8,199  tons  during 
the  reign,  making  a  total  of  167^^19  tons,  as  the  navy  stood  at  the  time 
of  the ,  queen's  death ;  this  increase  was  owing  in  part  to  the  greater 
breadth  that  was  given  to  ships  built  according  to  the  establishment  of 
1706,  and  in  part  to  the  larger  dimensions  of  tlie  ships  taken  from 
the  French. 

Few  evento  with  regard  to  the  condition  of  the  navy  occurred  after 
the  long  war,  which  was  followed  by  the  treaty  of  Utrecht^  in  April,  1713, 
during  the  remainder  of  queen  Aime's  reign,  which  dosed  on  the  1st  d 
August,  .1714. 

When  Oeovge  the  First  ascended  the  throne  of  Great  Britain,  the 
navy  was  not  on^  in  a  diminbbcd  state,  but  the  ships  which  composed 
it  were  in  great  want  of  repair;  the  attention  of  the  government  was  di- 
rected for  several  years  to  the  raising  of  the  navy  to  an  efficient  state, 
by  granting  considerable  sums  annually  for  the  repairs  of  ships. 

The  ii^urious  effects  of  bilge-water  and  foul  air  in  the  holds  of  diips 
came  under  consideEBtion  in  the  yea^  1715 ;  and  instructions  were  given 
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with  the  view  to  diminish  the  injurious  consequences  of  tlicsc  elements  of 
decay.  The  means  ordered  to  be  used,  consisted  chiefly  in  niakinjr  such 
alterations  iis  would  allow  a  better  circulation  in  the  hold,  permit  the 
water  to  run  freely  to  the  pumps,  and  allow  the  fresh  air,  which  might  be 
introduced  into  the  hold,  to  be  diffused  with  less  obstruction.  These  in- 
structions were  </n\'.n  with  immediate  reference  to  ships  iu  ordinary ;  but 
some  of  tlic  arrangements  were  suited  to  ships  at  sea  as  well  as  to  those 
lying  in  luubour :  particularly  the  trunk  which  was  ordereil  to  be  fitted  to 
the  lov\'er  dcck^  to  convey  the  air  through  the  opeiiiugs  of  the  decks  into 
the  hold. 

In  1719,  when  the  preservation  of  ships  was  again  Ijrouglit  under  con- 
sideration, the  master-shipwrights  of  the  several  dockyards  jiroposed  that 
about  seven  feet  of  water  should  be  let  into  ships'  holds  by  means  of  pipes 
or  plugs  through  the  bottom,  in  the  month  of  April,  and  remain  in  till 
August,  that  it  might  produce  a  general  coolness  in  the  liold,  and  prcsen  c 
the  fore  and  id'ter  bodies,  whicliwcrc  seldom  impregnated  with  bilge-water; 
and  that  after  the  water  had  remained  in  the  ships  about  foiu*  months,  it 
should  be  pumped  out.  It  was  recommended  that  the  experiment  shoidd 
be  made  upon  the  ships  which  had  been  recently  built  or  rebuilt.  13 ut  it 
does  not  appear  that  this  means  was  erer  extensiyely  used  in  the  navy ;  or 
if  it  was,  that  the  use  of  it  was  anything  beyond  an  experiment.  It  may, 
however,  be  supposed  that  the  experiment  was  made ;  as  particular  instruc- 
tions were  given,  that  the  water  should  not  be  admitted  into  shi[)$  lying 
in  such  positions  in  the  harbours,  that  they  were  in  danger  of  taking 
the  ground. 

They  also  proposed  that  the  principal  strakes  of  both  the  outside  and  in- 
side planking  should  be  msil-cieeped,  or  gutteied  or  grooved  by  a  gouge  to 
abont  an  inch  in  bradtb,  and  half  an  ineh  in  depth.  This  was  found  at 
tlie  Ineeldng  up  of  several  ships,  to  haye  been  done ;  bat  the  practice  was 
lOon  diseontiniied,  like  the  absurd  practice  which  had  been.resorted  to  in 
the  serenteenth  century,  of  forcing  waiter  against  the  inside  planking  below 
water  to  diseover  leaks;  but  which  was  never  productive  of  any  beneficial 
lesnlt. 

A  oonnderation  of  the  general  inferiority  of  British  ships  of  war  in 
eomparison  with  those  of  Fhmee,  led  to  the  ordering  of  a  new  establish- 
ment, in  1719,  for  the  dimensions  of  ships.  By  this  establishment,  ships 
of  one  bnndied  gnns  were  increased  nine  feet  in  length,  four  feet  in 
bfeadth,  and  819  tons  in  borthen;  those  of  ninety  guns,  two  feet  in  length, 
two  inches  in  bieadth,  and  15  tons  in  burthen;  those  of  eighty  guns,  two 
feet  in  length,  one  feot  six  inches  in  breadth^  and  67  tons  fai  bor^ien; 
Ibose  of  teventj  gons^  one  feot  in  length,  ox  inches  in  breadth,  and  59  tons 
in  bnrthen;  those  of  sixty  guns;,  one  feot  in  breadth,  and  87  tons  in  bur- 
then; those  of  iUty  guns,  feurfert  in  length,  one  feot  in  breadth,  and  61  tons 
in  bwtlien ;  the  forty  gun  ships,  six  feet  in  length,  one  foot  two  inches  in 
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breadUl,  and  63  tons  in  Inurtihen.  The  following  dimenrions  were  alao 
now  established  for  the  building  of  twenty-gon  ships :  length  on  the  gnn- 
deck  one  hundred  and  six  foet^  length  of  keel  for  tonnage,  eighty-aeven 
feet  nine  inches,  extreme  breadth  twenty-eight  foet  four  inches,  depth  in 
the  hold  nine  feet  two  inches,  and  burthen  874  tons.  In  the  atterationa 
introduced  by  tiiis  establishment,  a  greater  rektiTe  breadth  was  given, 
making  the  length  of  the  three-deck  ships  3. 6  times  their  breadth;  the 
length  of  two<^eck  ships,  of  seventy  and  sixty  guns,  was  about  8. 7  times 
their  breadth;  the  length  of  two-deck  shq^,  of  flfiy  and  forty  guns,  was 
about  8. 75  times  their  breadth;  and  the  length  of  the  twenty-gun  ships 
was  8. 74  times  their  breadth ;  the  depth  in  the  hold  was  also  inereaaed  in 
ereiy  daas  of  ships  except  those  of  seventy  guns. 

Besides  the  alterations  in  the  dimensions  of  ships,  some  improve- 
ments were  made  in  their  interior  conveniences,  one  of  which  was,  the 
building  of  sail-rooms  between  the  fore  and  main  hatchways  »>midsh^. 
For  before  this  time,  the  situation  in  which  the  sails  had  been  stowed,  had 
allowed  them  to  get  damp,  and  become  injured  by  mildew. 

The  preservation  of  timber  used  in  the  building  of  ahips  was  reoon- 
sidered  this  year.  Up  to  this  time,  thickstuff  and  plank  were  generally 
prepared  for  use  by  being  charred ;  the  process  of  charring  consisted  in 
subjecting  the  inner  surfooe  of  the  plank,  &c.,  to  the  action  of  fire  kept 
up  by  bavins,  or  old  timber,  whilst  the  outer  aide  was  kept  wet.  This 
was  continued  until  the  plank  was  reduced  to  such  a  state  that  it  might 
be  bent  to  suit  the  purpose  for  which  it  was  required.  And  in  connection 
with  improving  the  condition  of  timber  for  immediate  use,  it  was  ordered 
that  those  means  should  be  employed  whidi  were  best  suited  to  improve 
the  durability  of  the  timber.  The  same  sulject  had  been  brought  under 
the  notice  of  the  navy  board  in  the  years  1694, 1697, 1708, 170^  1715, 
1716,  and  1717.  The  charring  ofthick-stuif  and  planks  was  now  partially 
superseded  by  the  process  of  stoving.  This  process  consisted  in  placing 
the  thickstuff  and  pbmks  in  wet  sand,  and  subjecting  it  to  heat  of  such 
a  degree  and  for  such  time  as  were  deemed  the  best  suited  to  extract  the 
remaining  juices  of  the  wood,  and  to  bring  it  to  the  condition  of  svqpple- 
ness  that  was  required  in  unng  it. 

The  preparation  of  timber  for  use,  and  tbc  preservation  of  it,  were  again 
brought  under  the  attention  of  the  navy  board,  in  1726,  when  a  report  by 
two  of  the  master-ship>yright8  on  the  state  of  the  planking  on  the  bottom 
of  the  Falkkmd,  which  had  been  rebuilt  in  the  years  1719  and  1720,  sup- 
plied the  means  of  judging  of  the  comparative  merits  of  different  means 
whidi  were  then  used  for  the  snmc  purpose.  The  phuiks  which  had  been 
used  on  the  bottom  of  this  ship  had  been  prepared  for  use  by  different 
processes.  Some  of  them  had  been  charred ;  others  had  been  stoved ;  and 
some  of  them  had  been  neither  charred  nor  stoved :  and  whilst  the  planks 
which  had  been  stoved  were  found  in  a  state  of  good  preservatbn,  many 
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of  those  wliich  had  been  differently  prepared  were  rotten.  Tlir  different 
states  of  the  planking  of  this  ship  determined  the  rerommendation  of  the 
master-shipwrights  who  surveyed  her,  and  the  order  which  was  issued  in 
pursuance  of  such  recoramendation. 

The  practice  of  storing  timber  owed  its  ori^n  to  a  ^fr.  Cnmberland,  to 
whom,  as  a  compensation  for  his  useful  discovery,  was  gi*ant( d  a  tenth  part 
of  the  sannj^  which  should  result  from  the  use  of  it.  But  it  does  not 
appear  that  he  pursued  liis  investifjations  very  vigorou.sly,  or  to  more  than 
general  results ;  for  when  the  practice  was  introduced  generally  into  the 
royid  dockyards,  the  instmcticnis  stated  that  the  planks  and  thick-stuft' 
were  not  to  be  kept  too  long:  in  tlic  heat;  and  the  degree  of  subjection  to 
the  process,  and  the  time  of  it,  were  to  be  aseertained  by  experiments  in 
performing  that  service.  Salt  water  and  salt  water  sand  were  eonsicU  r(  d 
prefcrnblc  to  fresh  in  improving  the  durableness  of  the  timber;  and  they 
were  therefore  ordered  to  be  always  used  for  this  piu*pose.  This  means  of 
suppling  and  iuiproving  the  condition  of  timber  remained  in  use  until 
1736,  when  it  was  superseded  by  the  use  of  steam-trunks,  which,  in  effect^ 
were  similar  to  the  present  steam-kilns. 

A  Mr.  Boswell,  purveyor  of  timber  in  the  dockyard  at  Deptford,  was  the 
first  to  introduce  the  method  of  suppling  timber  by  steam.  Tliis  practice 
was  continued  in  the  doekyards  about  eight  years ;  and  w;us  then  succeeded 
bv  the  use  of  kilns,  in  wliich  tlic  thick-stuff  and  planks  were  boiled  as  thev 
are  at  present.  The  steam-trunks  or  kilus  have,  however,  ])een  continued 
in  use  to  prepare  the  wood  for  boat-building  up  to  this  time  ;  as  they  have 
also  for  more  general  purposes  in  private  yards;  and  the  more  extensive 
use  of  them  was  partiallv  restored  in  tlie  roval  doekvards  in  1839.  The 
preparation  of  the  wood  by  steam  is  doubtless  superior,  when  the  kilns  su*e 
properly  made  and  managed,  to  that  of  boiling  it ;  since  the  extreme 
teiniity  of  the  steam  renders  it  capable  of  penetrating  more  effectually 
through  the  pores  than  water;  and  the  process  is  conducted  at  a  less 
expense. 

There  were  several  interruptions  to  the  tranquillity  of  Eiu^ope  during 
this  reign,  especially  the  war  M  itli  Spain,  which  lasted  from  1 718  to  17:21  ; 
causing  tlie  fretpient  employment  of  fleets  and  squadrons,  for  the  piirpose 
of  obtaining  those  concessions  which  were  deemed  just  to  the  allies  of 
Great  Britain,  as  well  as  requisite  for  securing  a  proper  regard  to  the 
interests  of  the  Ijuglish  themselves.  In  1720  Gibraltar  was  attacked  by 
the  Spaniiu  ds  ;  but  the  intervention  of  an  Euglish  squadron  defeated  their 
object.s,  and  saved  the  garrison.* 

In  1727  a  considerable  force  was  fitted  out,  and  sent  into  the  Baltic 
to  prevent  Russia,  wliich  had  now  become  fonuidable  in  the  north  of 
Europe  by  the  growing  power  of  her  naw,  from  invoh  iug  the  nortliem 


*  Lediard's  Naval  History,  WL  II.,  p.  i>ul. 
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nations  in  a  w.or,  by  an  aggrcsarre  wterferaaoe  wHIi  Sweden.  Sir  John  Kar- 
ris, in  command  of  the  fleet,  anriTed  in  the  Sound  on  the  11th  of  May. 
The  death  of  the  king  occurred  on  the  lOth  of  June,  and  no  other  im- 
portant events  xenilted  from  the  naval  preparations  which  had  been  made. 

The  reign  of  George  the  Second  was  begun  with  a  general  peace ;  Sir 
Bobert  Walpde  being  retained  in  office,  it  was  the  olgect  of  that  minister 
to  maintain  the  same  national  relations.  This  he  was  enabled  to  aooom- 
plish  for  a  considerable  time,  but  not  without  great  expense ;  for,  having 
little  confidence  in  the  paofic  temper  of  the  continental  nations,  he  did  not 
deem  it  safe  to  relax  tiie  measures  which  woidd  hold  the  nation  in  readi- 
ness to  engage  in  war,  whenever  such  a  course  should  be  seen  to  be  tuk- 
avoidable;  and  therefore  the  extent  to  which  a  navy  was  kept  rea^  finr 
service,  occasioned  a  heavy  continuous  expense.* 

The  Spanish  GKiarda-costas  in  the  West  Indies,  by  the  rigour  with 
which  they  enforced  the  searching  of  Eng^h  ships,  notwithstanding  com- 
plaints and  remonstrances  to  the  court  of  Spain,  at  length  provoked  the 
English  to  enter  on  hostile  measures,  to  resent  the  iiguiies  their  oonmieroe 
bad  sustained.  Contrary  to  the  temper  of  government,  the  nation  vp- 
peaied  eager  for  a  Spanish  war;  and  captain  Vernon  declared,  in  the 
House  of  Commons,  that  he  would  take  Porto  Bdlo  with  aiz  ships  of  war. 
A  squadron  of  ships  was  accordingly  fitted  out ;  and  Vernon,  now  pnanoted 
to  the  rank  of  rear-admiral,  was  i^^pointed  to  the  command  of  it,  for  the 
service  which  be  had  suggested.  The  result  of  the  attack  on  Porto  BeUo 
was  eminently  successful;  the  impetuous  bravery  with  which  it  was  con- 
ducted, surmounted  every  difficulty.  <k 

A  Spanish  war  now  became  inevitable;  and  it  was  accordingly  dedared, 
in  October,  1789.  The  British  navy  consisted  at  that  time,  cf  "  thirty- 
eight  ships  of  the  line  actually  in  commission,  namely :  one  of  ninefy  guns, 
five  of  eighty,  twelve  of  seventy,  and  twenty  of  sixty,  ezdnsive  of  nineteen 
ships  of  fifty  guns,  and  twenty-seven  vessels  of  inferior  rates,  none  of  whidi 
carried  less  than  twenty.  Independently  of  these,  twenty-fimr  other  ships 
of  two  and  three  decks,  two  mounting  100  guns  each ;  as  many  ninety ; 
six,  eighty ;  four,  seventy ;  and  ten,  sixty  or  fifty;  besides  eight  fiigatea^ 
were  ready  at  a  moment's  warning  fi>r  inmiediate  lerviccf  But  as  the  war 
was  undertaken  in  imposition  to  ^  views  of  the  government,  it  was  not  at 
first  carried  on  with  much  of  either  vigour  or  success;  and  even  Vernon, 
whose  first  enterprise  had  been  so  eminently  successftd,  failed  to  sustain, 
by  a  continuance  of  such  conduct  the  reputation  his  service  at  Porto  BeUo 
had  acquired  for  him.  A  plan  was  fbrmed,  for  the  taking  of  Carthagen% 


*  In  17^,  the  earl  of  Korihuiuberland  built  a  ship  in  Deptford  dock-jard,  of  950  tons. 
The  king^  who  attended  the  lainidi,  mmed  her  the  Soeoige  <tf  IbJIoe.**— JKnw?  jffMT&r^, 
Thcmoi  Lediardf  note    page  28. 
t  Ohsmodk,  YoL  HI,  pp.  106-7. 
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for  which  a  considerable  re-inforcenieTit  was  sent  to  join  liini ;  but  success 
was  soon  rendered  hopeless,  by  the  division  whieh  arose  in  the  councils  of 
the  officers. 

In  September,  1740,  coiinnodore  Anson  undertook  his  celcbruted  voyage 
round  tl»c  worhl :  his  squadron  consisted  of  five  men-of-war,  a  sloop,  and 
two  transports.  jtVfter  cntcrinfr  the  South  Sefus,  lie  became  subject  to 
many  difficulties  in  continued  succession;  perhaps  {greater  than  any  that 
had  tried  the  fortitude  of  a  British  commander,  since  the  time  of  Sir  Fnm- 
cis  Drake.  The  commodore  was  deprived  of  the  co-operation  of  his  com- 
panions ;  but  {iftcr  all  the  ships  of  liis  squadron  had  been  separated,  he 
alone,  in  the  Centurion,  accomplished  the  fj^'cater  part  of  those  services 
which  distinguished  his  voyage, — the  phnuk  riiig  of  the  Spaniards  of  very 
large  amounts  of  treasure ;  and  then  returned  to  Kuglaud,  turiviug  at 
Spithead,  in  Juno,  1744. 

No  decliiration  of  war  w  ith  France  had  been  yet  issued  ;  but  the  French 
and  Spanish  fleets,  Ijnng  together  in  the  harbour  of  Toulon,  luid  been  for 
a  considerable  length  of  time  blockaded  by  an  English  fleet.  Eju-Iv  in 
the  month  of  February,  the  combined  fleet  Icfl  the  harbour,  and  a  veiy 
partial  engagement  took  place  :  the  French  appear  to  have  aimed  at  avoid- 
ing an  engagement  altogether ;  but  the  Spanish  ships,  not  sailing  so  well, 
were  attacked  by  some  of  the  tinglish ;  and  the  result  of  this  wa.s,  the 
capture  of  the  Poder,  a  Spanish  sixty-gnn  sliip,  wliich,  as  it  was  found  to  be 
impracticable  to  bring  her  off,  was  set  on  fire.  The  English  chased  the 
fleets  of  France  and  Spain  during  the  following  days,  without  advantage, 
and  then  returned  to  resume  their  station  off  the  coast  of  Italy. 

Within  a  short  time  from  this  trivial  encounter,  France  issued  a  dechua- 
tiim  of  war  against  England ;  and  in  a  few  days  afterwards,  this  declara- 
tion was  echoed  in  England.  At  this  time,  says  Campbell,  "  the  navy  of 
France  consisted  of  forty-five  ships  of  the  line,  sixty-seven  firigates,  and 
fifly-fivc  galleys ;  that  of  England,  of  ninety  ships  of  the  line,  eighty-fonr 
frigates,  and  fifty  other  vessels :  in  all,  two  hundred  and  twenty-four  ships 
of  war."t 

Since  the  resignation  of  Sir  Robert  Walpole,  in  1742,  some  alteration 
had  been  made  in  the  employment  of  the  navy ;  and  now,  that  a  war  with 
France  had  commenced,  another  squadron  was  sent  out  to  re-inforce  the 
fleet  in  the  Mediterranean ;  but,  having  on  its  passage  out,  put  into  the 
port  of  Lisbon,  it  was  blockaded  there  for  stnne  time,  by  a  fleet  wMeh  had 
been  sent  from  Brest  fivr  that  purpose.  The  hkmkade  was  diMSontiiiiied 
when  the  approach  of  an  English  fleet  was  announced.  In  the  montii 
of  October  this  year,  llie  Vktary,  of  100  guns,  with  admiral  Sir  John 
Batchen  on  board,  was  lost,  it  is  sapposed,  upon  the  Caskets;  fat  no  certain 
infimnation  was  obtained  respecting  the  kiss  of  this  ship. 


*  ToL  IT.,  p.  4Si ;  see  also  duurnock.  Vol  III.,  p.  114. 
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Since  tlie  declaration  of  war,  up  to  this  time,  the  aflairs  of  the  na\-\' 
appear  not  to  have  been  conducted  with  sufficient  energy ;  httle  was 
accomplished  by  tlie  fleets  generally ;  and  the  interests  of  commerce  seem 
to  have  been  most  inadequately  protected.  Tlie  naval  administration  now 
gave  great  dissatisfaction  to  the  country  ;  and  in  1745  the  duke  of  Bedford 
was  appointed  to  the  office  of  First  Lord  of  the  Admiralty.  This  change 
was  immediately  followed  by  sucli  activity  as  the  state  of  the  service  at 
that  time  required;  the  West  Indian  fleet  and  the  Mediterranean  fleet 
were  suitably  re-inforced ;  and  the  British  coasts  were  secured  by  cruisers 
properly  stationed.*  * 

The  navsU  service  was  still,  liowever,  carried  on  rather  laiij^iudly  during 
tliat  and  the  following  year.  In  the  spring  of  17  47,  admiral  An.son, 
having  been  some  time  before  appointed  to  the  command  of  the  chamiel 
fleet,  was  ordered  to  attack  a  fleet  that  was  expected  to  sail  shortly  from 
Brest.  Anson  had  waited  some  time,  and  on  the  3rd  of  May  the  French 
fleet  appeared.  The  French  endeavoured  to  escape,  but  were  chased;  and 
after  an  action  of  aljout  three  hours  they  struck.  A  fleet  of  merchantmen 
was  intercepted  by  an  iMiglish  squadron,  in  the  coiu*8e  of  the  summer; 
and  about  forty  sail  captured,  the  convoy  having  forsaken  them  to  save 
themselves;  and  subsequently,  a  fleet  of  outward-bound  merchantmen 
from  Roehelle  wjis  intercepted  by  a  fleet  under  rear-admiral  Hawke;  six 
of  the  ships  of  war  were  captured;  and  having  accomplished  that,  the 
admiral  did  not  think  it  safe  to  pm-sue  the  merchantmen. 

In  this  year  an  unusual  accident  occurred  in  the  dock3rard  at  Chatham, 
in  attempting  to  launch  the  Newark^  an  80-gun  ship.  This  ship  having 
passed  a>)out  forty  feet  down  the  slip,  stopped,  and  xemamed  in  that 
position  until  the  next  day,  when  efforts  were  made  to  complete  the 
launching  of  lier  by  the  use  of  screws,  taekks,  and  hawien;  but  ahe  re- 
mained flrmly  fixed  in  the  place  where  she  had  stopped.  On  the  fidkuwing 
day  additional  forces  were  appUed;  but  in  consequence  of  an  accident, 
the  attempt  was  discontinued ;  and  aa  the  tides  wereftUing  off,  means  were 
taken  to  secure  the  ship,  that  she  might  remain  in  that  position  until  the 
next  spring  tides.  In  tiie  mean  tune  the  state  of  the  ship  was  carefrdly 
examined,  when  it  was  fonnd  that  the  launching  ways  of  the  slip  had 
settled,  which  ciremnstance  occasioned  the  difficulty  in  launching  the 
ship.  The  dedivity  of  the  slip  was  then  increased,  and,  at  the  recunence 
of  the  spring  tides,  the  ship  was  moved  about  the  distance  of  ninetj-seven 
and  a  half  feet,  when  she  stopped  again ;  forces  were  again  applied,  and 
the  ship  was  moTcd  by  them  the  distance  of  about  one  foot  only.  On  the 
following  momiug,  at  high  water,  tiie  efforts  to  bnmch  her  were  repeated, 
but  without  success;  and  the  ship  remained  stationary  until  the  tide  had 
ebbed  about  two  hours,  when  ahe  launobed  into  the  rirer  without  any 


♦  Campbell,  Vol.  lY.,  p.  489. 
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external  impulse,  the  circumstance  being  witnessed  by  only  the  few  meu 
who  had  been  ordered  to  remain  in  attendance  at  the  ship.  The  Newark 
was  afterward^j  found  to  have  bceu  strained  a  little;  but  she  did  nut  leak. 

The  war  terminated  in  1718;  and  from  its  commencement  till  its 
conclusion,  the  English  lost  3238  ships  and  vessels.  The  ships  and  vessels 
they  had  captured  during  the  same  period  were  121-9  Spanish,  and  2185 
French.  Of  the  Frendi  naw  fiftv-six  other  shir)s  were  cither  t^iken  or 
destroyed  ;  and  of  the  Spanish,  twcnty-fom\  Englauil  likewise  sustained  the 
loss  of  sixteen  ships,  none  of  whidi  was  less  than  tbrty  giins ;  seven  ships 
of  twenty  guns  ;  and  twenty-six  of  inferior  rates. 

During  the  naval  operations  of  the  war,  the  English  saw  the  comparative 
defects  of  theii*  own  ships.  The  English  navy  was,  in  fact,  in  a  very  bad 
condition  as  it  regarded  the  building  of  ships.  The  estaJjlishmcnt  of  1719 
had  not  been  adhered  to  for  some  years,  and  no  other  had  been  substitutecl 
in  its  room ;  shii^  were  then  built  without  any  pailicidar  reference  to  a 
fixed  standard,  and  a  great  number  of  the  same  class  were  built  with  va- 
rious dimensions,  without  benefit  to  the  senice,  whilst  much  inconve- 
nience resulted  from  this  variety, 

(Jomplaints  had  been  made  too  of  weakness  in  ships  at  sea;  and  this 
defect  had  been  partially  remedied  in  piu-suance  of  an  order  for  that  pur- 
pose, by  placing  on  the  diHerent  decks  as  many  standards  of  either  wood 
or  iron  as  could  be  conveniently  placed  clear  of  the  guns,  and  putting 
additional  bolts  of  larger  size  than  had  been  ordinarily  used  for  that 
purpose,  as  high  up  ;is  possible  in  the  throat  of  the  hanging-knees. 
At  the  same  time  it  was  ordered  that  the  beams  of  the  quarter-deck 
and  roundhouse  should  have  the  support  of  lodging  knees;  and  that 
aereral  of  the  beams  should  have,  in  additiouj  hangiug-knees  of  wood 
or  IroD.  Th»  taffiraila  and  quarter-pieces,  which  were  very  heavy,  were 
reduced  in  tiie;  the  atem  was  atrengthened;  the  mainpieoe  of  the  knee 
of  the  head  waa  lengthened;  and  additional  cheeka  were  given  to  the 
head. 

It  waa  "likewise  observed^  that  the  aeantlingi  of  hia  majesty's  ships  in 
general  were  not  ao  large  and  itrong  aa  they  should  be ;  and  it  iTaa  also 
a  general  complaint  tl»t  the  ships  were  crank,  and  heeled  ao  much  in 
blowing  weather,  that  they  coold  not  open  their  lee-ports ;  at  the  same 
time  that  the  ribipa  of  some  other  nationa  went  upright  wit^  all  then: 
batteries  open,  and  ready  for  adaon.  It  waa  therefore  esteemed  a  matter 
of  the  highest  importance,  that  the  great  inconvenience  arising  from  the 
looae  and  inegolar  manner  of  building  hia  majesty's  ships,  which  then 
prevailed,  ahoold  be  rectified,  and  the  complaints  ao  often  made  of  their 
bad  qoalitiei  prevented;  that  the  dimenaioBs  of  the  ahips  in  the  navy 
ahoold  be  bronght  to  a  certain  aiae  and  standard,  according  to  their  several 
dawea;  that  u&  doing  thia,  the  opinion  and  advice  of  the  master-shipwrighta 
of  Ms  majesty's  several  yarda,  and  of  such  othera  aa  the  lorda  conmiissioners 
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of'llic  ndmirulty  jiidirt  (I  qualified^  should  be  t&ken^  in  order  to  come  at  a 
general  fixLMl  estal)lishnu'nt."* 

Tlie  o})jectH  wliifli  were  nMjuiiod  to  bo  attained,  were,  that  the  sliips  ot' 
the  roviil  navy  nviirlit  l)o  cr.ablfd  to  oirrv  tlie  nnmber  atid  nature  of  "j^uns 
according  to  tlie  e.staljlisliment  of  that  time,  haxinj;  their  lower  tier  six 
feet  above  water,  with  four  months*  provisions  on  board,  and  stores  for 
foreign  service  :  and  it  was  also  desired,  that  other  eonsideraticms  sliould 
be  eom})rehende(l,  with  a  view  to  give  them  the  proper  cjualities  of  good 
ships  of  war,  in  point  of  sailing,  fighting  the  enemy,  durability,  and  in  all 
other  respects  whatsoever.  Tlie  admiral  iunnediately  applied  to  the  most 
experienced  and  skilful  men  ;  and  in  accordance  with  the  requisition  of  the 
admiralty,  dinuMisions  were  supplied  for  ships  of  100,  90,  80,  70,  GO,  50, 
40,  and  20  guns,  and  for  sloops,  by  the  master-shipwrights  of  the  several 
dockyards. 

"Reform,  however,"  says  Chamock,  "went  on  but  slowly.  The  British 
navy  was  reduced  to  an  inequality  with  respect  to  that  of  the  difVerent 
foreign  powers,  reckoning  ship  for  ship,  not  only  in  the  contiacted  dimen- 
sions, but  in  the  form  or  shape  given  to  the  vessels  composing  it;  which 
neither  the  ineonveniences  found  to  result  from  them,  noi-  the  example 
of  those  benefits  found  to  be  derived  In  other  couutries,  fiom  the  pursuit 
of  a  contrary  system,  were  for  many  j  cars  capable  of  remo\ing.  T\m 
prejudice  appears  to  have  risen  almost  to  a  species  of  mania;  so  that 
nothing  short  of  the  most  violent  remedies,  and  coercive  regulations, 
seemed  capable  of  remonng  the  hindrance  to  improvcmcut."t 

One  step  in  the  path  of  improvement  resulted  from  the  capture,  in  1740, 
of  the  Frmcetsa,  a  Spanish  ship  of  seventy  guns  {See  Plate  15).  The 
excellence  of  this  ship  it  was  desired  to  equal ;  and  with  this  view  the 
Royal  George  was  constructed,  and  laid  down  at  Woolwich^  in  1746 ;  hut 
she  was  not  launched  until  1756. 

The  following  are  the  principal  dimensions  of  the  Prmcesta,  and  of 
the  Boyal  George.    {Plate  16.) 

PrincesM.  Royal  Geoi^. 

Length  on  the  gun-deck   163  ft.  1  in.      178  ft.  0  in. 

Length  of  the  keel  for  tonnage  . .  130  „  8  „        143  „  5|  „ 

Extreme  breadth   49  „  8  „         61  „  9^  „ 

Depth  in  the  hold    22  „  S  „         21  „  6  „ 

Proportion  of  breadth  to  length . .    as  1: 3. 32  as  1 : 3. 43 

Burthen  in  tons   1709  2046i| 

The  following  Table,  copied  from  Chamock,  shows  the  dimensions  pro- 
posed by  the  several  master-shipwrights,  in  connection  with  those  of  the 
establiihment  of  1719. 

*  Adminlty  letter  to  Sir  John  Nonris,  admiral  of  the  fleet 
t  Chsmook,  ToL  III. 
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The  Blenheim  of  ninety  guns  was  constructed  by  Sir  Thomas  Sladc, 
according  to  the  dimensions  whieli  had  been  determined  on  in  1748,  and 
was  laid  down  at  Woolwich  in  1756,  and  launched  five  years  {iftenvards- 
The  Princess  Anulia  of  eighty  gnns  on  tlircc  decks,  was  a  very  snperior 
ship  in  licr  time  ;  the  liigli  estimation  in  which  she  was  held  being  attested 
by  the  lVc(}uency  with  which  she  wiis  employed  during  the  whole  time  she 
was  fit  for  scn  iee.  JShe  was  constnicted  according  to  the  establishment 
of  174o  ;  laid  down  at  Woolwich  in  1751,  and  launched  in  1757. 

The  piiucipal  dimeusious  of  these  two  ships  were  as  follows : 

Blenheim.  Princess  Amelia. 

Length  on  the  gun-deck   176  ft.  1  in.       165  ft.  0  in. 

Length  of  the  keel  for  tonnage  . .  142  „  7  „ 

Extreme  breadth  ,   49  „  1 

Depth  in  the  hold    21  „   0  „ 

Proportion  of  breadth  to  length . .     as  1: 3. 58 
Burthen  in  tons    1827 


133  „  0 
47 


0 


tt 


20  „ 

as  1:  3.49 
1579^1 

The  capture  of  the  Invineible  of  aeveiitjr-finir  guns  from  the  French,  in 
1747>  led  to  an  inereaae  of  dimenaona  in  Britiah  ahipa  of  the  same  tarce. 
This  was  deemed  a  very  anperior  ship ;  and  her  dimeoaionai  with  a  diminu- 
tion of  six  inches  in  the  extreme  breadth,  and  four  inches  in  the  length  of 

the  keel,  were  taken  in  constructing  the  Driumph,  a  seventj'-four  gun  ahip, 
which  was  hiid  down  at  AN'oolwich  in  1758,  and  launched  in  1764.  The 
Mara,  Thunderer,  and  Canada  were  other  ships  of  the  same  rate,  and  built 
about  the  same  time.   The  following  were  thdr  principal  dimensions : 


1 

Triuiu|ib. 

Mars. 

TbuDilerer. 

Fret. 

in. 

Feet. 

in. 

Fctt. 

in. 

Feet. 

in. 

Lengtli  on  the  gun-deck  . 

171 

.3 

IG.-) 

n 

166 

6 

170 

0 

Length  of  the  keel  for  tonnage . 

138 

8 

134 

4 

136 

0 

130 

1 

Eitreme  breadth  • 

49 

& 

46 

8 

47 

2 

46 

9 

• 

Depth  in  the  hold  . 

21 

3 

19 

9 

19 

9 

20 

6 

Proponion  of  breadth  to  length 

as  1:3 

.44 

ss  1:3. 

54 

as  1:3.. 

53 

as  1:3 

.63 

Burthen  in  terns 

1825 

«  s 

in 

1556 

1609; 

1  3 
J4 

1606JI 

The  reaulta  of  obaermtion  and  experience  led  to  some  alterationa  in  the 
dasaea  of  ahipa  inferior  to  those  juat  mentioned :  the  building  of  seventy 
gun  ships  was  diacontinTied ;  only  five  of  them  were  launched  in  England 
after  1750 ;  the  Bof/ne,  constructed  by  Sir  John  Allen^  which  waa  the  last 
of  this  daas  of  ahipa^  waa  launched  at  Plymouth  in  1766.  Three  ahipa  of 
sixty-eight  guns  were  launched  in  1750  and  1758;  and  we  find  no  more 
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of  that  class  built  during  the  remainder  of  the  century.  Only  one  of  sixty- 
six  giins  was  built  after  the  year  1739,  and  that  wis  the  lanauter,  launched 
at  Woolwich  in  1749. 

Ships  of  sixty-finir  guns  were  of  the  tmallest  force  that  were  now  de- 
noanmated  "of  the  line ; and  thdr  dimfniinoaa  were  considerably  en- 
hffged.  A  comparison  of  two  sKips,  one  launched  at  Dqitford  in  1742,  and 
the  other  constoncted  by  Sir  Thmnas  Slade,  in  1764,  will  show  the  en- 
largement of  dimensions  by  which  ships  of  that  dass  were  improved. 


ShifB. 

Wheo 
lauQcbcd. 

Length. 

Eztnne 
Brnultk. 

Depth 
ia  Hold. 

BoflMa 
laTou. 

Proportion  of 
Bnadth 

Oai—  tick. 

or  hwL 

Revenge  . 
St.  Albaus 

1742 
1761 

Fe«t.  in. 

151  0 
1.59  33 

Feet.  in. 

124  6| 

130  9.^ 

Feet.  in. 

43  7 
41  6i 

Feet.  in. 

17  9 

IS  9f 

1258 
1380 

As 

1:3.46 

l:3.r>7 

Ships  of  sixty  guns  were  now  removed  from  the  line,  although  they 
appear  to  have  been  occasionally  placed  in  the  line  of  ba^^tle  long  after  that 
period ;  but  although  no  longer  designed  to  occupy  that  position  in  general 
engagements,  it  was  ne\iertheless  deemed  requisite,  for  the  service  in  wliich 
they  would  be  employed,  that  their  dimensions  also  should  be  enlarged. 
The  Dreadnought  was  launched  in  1742  j  and  the  Edgar  of  the  same  dass 
in  1758.   The  following  were  their  principal  dimensicms : 


Dreadnought. 

Edgar. 

Length  on  the  gun-deck  

11- 1-  ft.    1  in. 

154  ft.  6 

in. 

Length  of  the  keel  for  tonnage  . . 

118,,     2  „ 

127,,  0 

a 

41  7a 

48  „  10 

Depth  in  the  hold   

16  „   11  „ 

18  „  3 

ti 

Proportion  of  breadth  to  length. . 

as  1:3.46 

as  1:3.52 

1093 

1297 

Ships  of  fifty  guns  were  next  in 

the  scale  of  the 

establishment  at  this 

time;  but  though  they  were  nominally  rated  at  fifty,  they  sometimes 
carried  fifty-four,  and  occasionally  fifty-eight  guns.  The  Romney,  con- 
structed by  Sir  Thomas  Slade,  was  considered  a  fine  ship  of  this  class, 
and  was  employed  for  nearly  forty  years  in  the  sendee :  she  was  laid  down 
in  1759,  and  launched  at  Woolwich  in  1762 ;  her  principal  dimensions  were 


as  follows : 

Length  on  the  gun-deck   146  ft.  0  in. 

Length  of  the  keel  for  tonnage   120  „  8^  „ 

Extreme  breadth   40  „  4^  „ 

Depth  in  the  hold    17  „  2  „ 

Proportion  of  breadth  to  length   as  1 :  3.  61 

Burthen  in  tons   1046^ 
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140  ft.  9 
116,,  lOf 
37  „  If 
16^  0 
as  1: 8.69 
866 


m. 


n 


»> 


The  next  mftrior  dan  of  ah^  was  that  with  forty-four  guiia  on  two 
decksy  whicb  Ghamook  lays,  were  ''the  wont  TCMds  which  at  that  time 
eomposed  any  part  of  the  Britiah  navy/'  The  Ludkno  Cattle  and  the 
PkaBiii»  may  be  mentioiied  as  examplee  of  this  oonstmctioii ;  the  fomier 
was  laxmdied  in  1744,  and  the  htter  in  1769.  The  following  wen  their 
pcincipal  diniwi'H*!"'*i : 

Lndlow  Cssde. 

Lengtii  on  the  gan-deck.   126  ft.  10(  in. 

Length  of  the  ked  for  tonnage  . .  108  „  8 

Extreme  breadth   86  „  8 

Depth  in  the  hold    16  „  6} 

Ptoporinoii  of  breadth  to  length..     as  1:8.5 

Burthen  in  tons   725 

There  had  been,  until  verjrecently,  no  dass  of  vessels  between  this  and 
the  twentj-four  gun  frigates :  the  Ito^Am  may  be  taken  aa  a  spedmen  of 
these  vessds;  she  was  laundied  at  Woolwich  in  1751 ;  and  her  prindpal 
dimenaiona  were  aa  follows : 

Length  on  the  gun-deck   118  feet  0 

Length  of  the  ked  for  tonnage   96  „  4 

Extreme  breadth  v   82  „  1 

Depth  in  the  hold    11  „  0 

Proportion  of  breadth  to  length   as  1: 3. 52 

Burthen  in  tons    511 

About  this  time,  however,  ships  mounting  thirty-siz,  thirty-two,  and 
twenty-eight  guns,  were  brought  into  the  service.  In  the  years  1757  and 
1758,  three  thirty-six-gun  ships  of  Sir  Thomas  Slade'a  construction  were 
lanndied ;  but,  after  these,  there  were  no  other  diips  of  the  same  force 
built  for  a  number  of  years.  From  1757  to  1760,  thirteen  82-gan 
ships  were  launched,  almost  all  of  whidi  were  of  Sir  Thomas  Blade's  con- 
stmction;  and  the  same  class  of  vesBelB  continued  to  be  built.  From  1756 
to  1760  nineteen  ships  of  twenty-eight  guns  were  launched ;  and  these 
also  were  of  Sir  Thomas  Blade's  construction.  The  principal  dimensions 
of  the  Palltu  of  thirty-six,  the  Staff  of  thirty-two,  and  the  Aiyo  of  twenty- 
eight  guns,  are  given  in  the  following  table. 


in. 


9f 


n 


« 

SUpi. 

Wbea 

Depth  ia 

^  Proportion 

On  OuU'deck. 

Of  KmL 

Bmdtli. 

BoU. 

IhTmm. 

FM.  In. 

tm.  is. 

PMt.  ilk 

AS 

Fdks.  . 

1757 

128  4 

106  4 

85  lOf 

12  4 

728 

ltS.58 

Stag  .  . 

1758 

125  2i 

103  Si 

35  ^ 

12  0 

706 

1:3.5 

Ar^  •  . 

1758 

118  5} 

98  1 

33 

10  6 

601 

1:3.69 

All  these  ships  were  built  in  the  river  Thames. 
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The  evils  arising  from  the  presence  of  bilge-water  and  foul  air  in  the 
holdiaf  ships  continued  without  any  adequate  remedy  till  the  year  1753, 
when  Dr.  8.  Hales  brought  under  the  consideration  of  the  lords  com- 
missioners of  the  admiralty  a  method  of  ventilation,  which  was  calculated 
greatly  to  diminish  them.  Experience  had  demonstrated  the  fiict,  that 
the  presence  of  these  deleterious  agencies  aifected  both  the  ships  and  their 
crews;  tnd  the  quantity  of  carbonic  add  gas  which  is  constantly  produceil 
in  a  large  sliip  by  several  hundred  men  sleeping  between  the  decks, 
exhausting  the  vital  part  of  the  air,  and  leaving  a  ddeterioua  atmosphere 
in  its  p]ac«,  to  subside  into  the  lower  parts  of  the  ship,  and  produce  combi- 
nations of  a  destructive  duuracter,  affecting  both  the  ship  and  the  health 
of  all  on  board,  was  obvMmsly  of  sudi  importance  as  to  daim  the  atten- 
ticm  of  those,  whose  acquaintance  with  the  subjects  under  consideration, 
would  fit  them  to  de^  proper  means  to  counteract  thdr  natural 
tendencies. 

The  means  which  Dr.  Hales  reconmiended  were,  the  employment  of 
wind-miUi  and  large  air-pumps;  and  certainly,  the  prindples  on  which 
he  proceeded  were  correct,  aldiough,  like  most  original  contrivances,  the 
arrangements  for  giving  effect  to  his  prindples  were  cumbersome,  and 
comparativdy  rude.  The  result  of  his  endeavours  was,  however,  highly 
benefidal.  By  the  means  he  recommended,  a  current  of  pure  air  was 
produced  in  the  hold,  whidi  put  in  motion  the  heavy  part  of  the  air  which 
lodged  there,  and  this  was  then  drawn  off,  whilst  a  current  of  firesh  atmos- 
pheric air  was  introduced  to  supply  its  place. 

The  benefidal  effects  of  Dr.  Hales's  method  of  ventilation  were  rendered 
sufikaentiy  obvious  whilst  it  was  in  use,  by  the  fiict,  that  from  1758, 
when  it  was  first  employed  in  the  old  Prince,  till  about  the  year  1798, 
when  the  use  of  it  was  discontinued,  the  durableness  of  ships  was  mate- 
rially improved ;  and  the  salutary  effects  of  it  upon  the  health  of  the  crews 
of  those  sh^  to  whidi  it  was  applied  (espedally  transport  and  store-ships), 
was  attested  by  the  earl  of  HaliiBsx,  who,  in  a  letter  to  Dr.  Hales,  stated 
that  the  mortality  in  the  ships  on  the  coast  of  Nova  Scotia,  which  were 
not  ventilated,  was,  in  comparison  of  those  ships  which  were  ventihited^ 
as  twelve  to  one. 

Since  the  j^rindples  on  whidi  Dr.  Hales  proceeded  in  the  ventilation 
of  ships  were  true,  the  improvements  which  have  been  subsequently  made 
have  consisted  rather  in  simplifying  the  means  of  carrying  them  into 
effect,  than  in  any  originality  of  conception.  But  the  object  whicli  is 
aimed  at,  whether  by  Dr.  Hales^s  wind-mills  and  air-pumps,  by  Mr. 
Perkins's  ventilators,  by  fans,  or  by  heat,  has  not  yet  been  fully  realized ; 
that  of  producing  a  constant  disturbing  force  in  the  lower  part  of  the  hold, 
which  should  give  motion  to  the  foul  air  that  would  have  a  natural 
tendeni^  to  lodge  there,  whilst  suitable  means  were  at  the  same  time  in 
operation  for  conveying  away  this  foul  air,  and  supplying  its  place  by 
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the  introduction  of  pore  atnuMipheric  air.  The  ooostant  operation  of  aome 
meana  to  produce  thia  effect  la  necessary  to  the  preaervation  of  the  timben 
of  ahipa,  <^  the  atorea  th^  haye  on  board,  and  of  the  health  of  the  atm* 
The  three  objecta  oontemphvted  in  effective  ventilatiott  bear  a  neeeiaaiy 
rdation  to  each  other;  and  it  ia  obvioua  that  sunpUcity  ia  moat  deairahle 
in  any  plan  Ibr  ventilititing  ahips. 

The  introduction  of  dry  and  pure  air  into  the  hold  ia  requiatte  to  cany 
off  the  humid  partidea  which  adhere  to  the  interior  of  a  ahip,  and  eidte 
the  latent  elementa  of  decay  which,  under  drcumatancea  ftrourable  to 
their  development,  are  aoon  apparent.  But  if  tiie  openinga  in  the  frame  of 
a  ahip  were  made  to  fbrm  air-tubea  for  thia  puipoae,  which  might  be  done 
at  a  amall  expenae,  if  the  arrangement  were  carried  on  aimultaneonely  willi 
the  building  of  the  ahip,  there  would  be  a  permanent  meana  of  ventflating 
every  part  of  theatmcture;  and  air-pumpa  may  be  made  to  act  in  oomneo- 
tion  therewith.  And  in  the  abaence  of  air-pumpa,  the  common  pumpa  of  the 
ahip  may  then  be  made  to  anawer  the  purpoae,  by  firat  pumpmg  the  well  dry, 
and  then  continuing  to  work  the  pumpa ;  for  when  there  ia  no  longer  any 
water  to  be  brou|^t  vp,  the  pumpa  will  bring  up  the  foul  air,  whidi,  1^ 
ita  greater  apedfic  gravity  will  lie  in  the  loweat  parte  of  the  hold ;  and  the 
limber  paasage  will  be  anffident  Ibr  drawing  it  from  the  parts  of  the  hold 
in  which  it  may  have  collected.  A  method  ui  ventilation  identified  with 
the  constmction  of  the  ahip,  and  of  caay  operation,  would  obviously  prove 
to  be  of  more  general  application  and  eflKdency  than  an  arrangement  of  14^ 
paratuB  of  a  cumbrous  description,  however  ingeniova  the  contrivance  of 
it  may  be. 

In  the  same  year,  the  quarter-deck  in  small  frigates  was  carried  forward 
to  the  main-mast ;  previously  to  this  time  it  was  short,  and  the  defidency 
of  length  was  supplied  by  gangboards  in  the  waist,  which  rested  on  iron 
knees.  And  in  1754,  the  niddcr  heads  in  ships  of  fifty  ^iis  and  upwaida 
were  lengthened  :  instead  of  being  so  long  as  to  admit  only  one  tiller  to 
be  shipped  below  the  upper  deek,  the  rudder  heada  were  carried  up,  so 
that  in  the  event  of  the  lower  tiller  being  carried  away,  another  might  be 
shipped  above  the  upper  deck  to  supjdy  its  place. 

In  March,  of  the  year  1755,  it  \r.is  announced  in  the  House  of  Com- 
mons, that  a  war  was  likely  to  take  ])lace  between  this  country  and 
France  ;  this  apprehennon  was  exdted  by  the  hostile  preparationa  which 
France  had  been  for  some  time  past  making  in  North  America ;  and  the 
house  granted  tlie  sum  of  one  million  sterling  for  the  defence  of  the 
British  North  American  colonial  possessiona.  Squadrona  were  fitted  out, 
and  hostilities  were  begun  by  attacking  and  aqpturing  two  ships  of  a 
squadron  sent  from  France  to  North  America.  About  three  hundred 
French  merchantmen  were  captured  hkewise  during  the  year;  but  no  de- 
elanition  of  war  had  been  issued.  This  formality  did  not  take  place  till 
June,  1756. 
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Great  alann  was  expressed  at  the  prospect  of  an  invasioii  of  either 
England  or  Irehmd;  but  it  is  doubtful  whether  this  was  the  olgect  of  the 
I^reneh  in  any  of  the  preparations  they  were  making.  Repeated  intima- 
tions were  given  to  the  Bntiah  government,  in  the  early  part  of  1756,  of 
the  fitting  out  of  a  fleet  at  Toulon,  and  that  Minorca  was  supposed  to  be 
the  point  of  destination  of  this  fleet.  After  considerable  dday,  admiial 
Byng  was  sent  out  with.a  fleet  inferior  to  that  of  the  enemy,  and  also 
indiirerently  manned ;  it  consisted  of  ten  shqw  of  war,  without  either 
hospital  or  fire-ship,  although  there  woe  at  that  time  mote  than  one* 
hundred  and  fifty  ships  of  war  in  commission;  and  it  was  known  to  all 
Euxope'i'  that  the  French  squadron  at  Toukm  oonabted  of  thirteen  ships 
of  the  line.  On  the  20th  of  May  an  engagement  took  place  between  the 
two  fleets  off  Minorca,  and  the  result  was,  that  the  English  ftiled  of 
obtaining  a  victory ;  and  admiral  the  Honourable  John  Byng  was  shot  at 
Portsmouth  in  1757,  for  not  doing  his  utmost  towards  taking  or  destroy- 
ing  the  French  fleet,  after  a  trial  by  court  martial. 

But  little  further  of  importance  was  acc(miplished  during  the  remainder 
of  the  year,  or  in  fisct  during  the  following  year,  in  Europe.  In  the  East 
Indies,  however,  the  squadrons  were  more  vigorously  and  successfully 
employed.  The  English  had  been  defeated  at  Calcutta,  and  that  dty 
had  fallen  into  the  hands  of  the  native  Indians.  Admiral  Watson  deter- 
mined on  attempting  to  recover  that  place;  and  the  small  squadron  under 
his  command  was  directed  to  that  service,  which,  in  connection  with  a 
military  force,  under  colonel  Clive,  was  very  successfully  performed  in  the 
b^inning  of  January,  1757. 

In  1758,  sixty  thousand  seamen  and  marines  were  voted  for  the  service 
of  the  nary,  which,  at  that  time,  consisted  of  one  hundred  and  fifty-six 
ships  of  the  line,  and  one  hundred  and  sixty-f<jur  ships  of  war  of  inferior 
rates.  There  were  then  also  on  the  stocks  four  ships  of  74  guns,  two 
of  70,  four  of  64,  six  of  36,  and  ten  of  28. 

The  employment  of  the  fleet  became  more  vigorous  after  the  adminis- 
tration of  the  government  came  into  tlie  hands  of  Mr.  Pitt.  In  America 
the  English  were  superior  at  sea  to  the  rrcnch,  uud  aimed  at  recovering 
Louisbourg,  which  had  recently  been  overcome  by  the  enemy.  In  Europe 
the  fleets  of  Great  Britain  were  employed  to  prevent  the  sending  out  of 
a  reinforcement,  by  keeping  a  vigilant  guard  oil'  the  ports  in  wliicli  fleets 
and  squadrons  were  lying ;  and  in  the  Mediterranean,  the  project  of 
sending  out  assistance  was  necessarily  abandoned,  in  eonsecincnce  of  the 
defeat  of  the  Toulon  squatlron  by  that  und(!r  admiral  Osborne,  on  the 
27th  of  April.  Nor  did  the  prepju-ations,  which  the  French  wert'  making 
in  the  ports  of  the  Bay  of  Biscay,  escape  the  vigilance  or  the  interference 


•  Campbell,  Vol.  V.,  p.  2, 


90 


A   UlSTOHY  Oy  NAVAL  AKCUITECTURE. 


of  the  Engliiih ;  several  ships  were  taken,  others  were  driven  on  shore,  and 
a  few  sncceeded  in  crossing  the  Athmtic. 

Daring  the  sommer,  the  fleets  were  diligently  empl^ed  against  the 
coasts  of  France;  and  troops  were  landed,  and  having  Hiwrh^  to  St. 
Malo,  they  destroyed  about  120  ships  and  vessels  which  were  lying  in 
the  harbonr,  and  set  fire  to  a  nnmher  of  magasines  and  storehouses.  They 
also  invaded,  and  took  the  town  of  Cherhonig.  Here  they  destroyed  a 
■mall  nnmher  of  ships  and  vessek  in  the  harbour,  and  also  the  fortifica- 
tions, the  basin,  and  other  works  by  which  the  harboor  was  in  the  oonrse 
of  improvement  for  the  accommodation  of  the  French  navy.  A  landing 
of  troops  was  again  effected  in  the  month  of  September,  and  they  destroyed 
a  few  vesseb  lying  in  the  harbour  of  St.  Brieux;  but  in  «  march  of  some 
distance,  to  here-embarked,  the  English  were  overtaken  by  a  French  army, 
and  lost  about  seven  hundred  out  of  their  fourteen  hundred  troops. 

Hie  recover}'  of  Louisbour^  m  as  tlic  resnlt,  principally,  of  mifitaiy  ope- 
rations, since  the  French  had  used  the  best  precautions  they  were  able,  to 
keep  the  English  ships  out  of  the  harbour,  in  which  several  c£  their  ships 
were  lying.  Four  ships  of  the  line  were  burnt,  and  one  was  brought  off, 
as  were  also  two  fri<rates. 

In  the  year  1759,  the  Englisli  fleet  in  the  West  Indies  was  employed 
against  such  of  the  French  colonies  as  it  was  thought  desirable  and  prac- 
ticable to  get  possession  o^  and  not  without  some  success.  But  the  grand 
object  towards  which  the  services  of  both  army  and  navy  were  directed, 
was  the  conquest  of  Canada.  In  this  enterprise,  the  fleet  rendered  all  the 
assistance  in  its  power,  whilst  the  taking  of  Uuebec  was  principally  a  mili- 
tary achievement. 

A  fleet  from  Toulon  was  defeated  by  Admiral  Boscawcn;  but  still  there 
was  at  Brest  a  considerable  fleet,  and  another  at  Dunkirk.  Tlicsc  were 
blockaded  by  English  fleets;  but  tlu-  latter  put  to  sea,  eluded  the  English 
fleet,  and  took  refuge  in  a  port  of  Sweden,  The  former  also  put  to  sea, 
and  was  brought  to  an  engagement  by  the  fleet,  under  the  oomniand  of 
Admiral  Ilawke,  who  obtained  an  important  victor}-,  by  sinking,  capturing, 
or  driving  on  shore  several  of  the  enemy's  ships,  whilst  his  own  fleet  suf- 
fered the  loss  of  two  ships  which  ran  upon  a  sand-bank,  and  were  lost. 
This  defeat  deprived  the  French  of  the  last  vestige  of  hope  of  being  able 
to  ciirry  on  siieet  ssfnlly  u  maritime  war  witli  F]ngland  ;  and,  according  to 
Voltaire,  the  Eii^'lisli  had  never  before  attained  to  so  decided  a  superiority  at 
sea,  as  that  l)y  which  they  were  now  (Hstiniruishcd.  This  relatively  high 
position  of  the  British  navy  was  not  permitted  to  lead  to  any  relaxation 
of  those  efforts  by  wliich  tliis  eminence  had  l)ei  n  reached.  The  number 
of  seamen  and  marines  voted  for  tlie  ])iiblie  service  in  1760,  was  seventv- 
three  thousand;  and  the  sum  of  thre(>  milhous  six  hundred  and  forty 
thousand  pounds,  was  granted  for  tbcii-  maintenance. 
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At  the  commencement  of  this  vcjir,  the  navv  consisted  of  a  hundred  and 
twenty  ships  of  the  line,  besides  fHgates,  fire-ships  and  other  smaller  vessels ; 
•nd  these  were  dispersed  in  strong  forces  over  the  different  quarters  of  the 
world,  where  they  were  employed  in  the  services  which  became  necessarj', 
and  with  especial  success  in  North  America,  where  the  appearance  of  a 
squadron  compelled  the  Francii  to  raise  theseige  of  Quebec;  the  conse- 
qneiioe  of  whkb  was,  that  the  whole  of  Canada  came  into  the  posses- 
sion of  the  English.  This  was  the  most  important  acquisition  made 
daring  the  war. 

The  French  nsvy  had  become  so  weaikened,  that  few  ships  were  left  to 
be  employed ;  and  consequently^  no  more  than  nx  ships  of  war  were  taken 
hj  the  Engiish  dnring  the  year ;  whilst  more  than  a  hundred  prirateers,  and 
armed  merchantmen  were  captured.  In  the  same  year,  the  English  lost 
two  ships  of  the  line,*— 41ie  Cott^juerar  of  sixty-eight  guns,  only  two  years 
old,  off  the  eoast  of  Devonshire;  and  the  RamiUiet  of  ninety  guns,  was 
driven  upon  Ihe  rocks  at  Plymouth,  and  wrecked. 

In  the  midst  of  the  socoessfiil  prosecution  of  the  war  in  all  parts  of  the 
would*  the  king  died  suddenly  at  his  palace,  at  Kensington,  on  the  25th  of 
Oetober,  1700.  He  was  suooeeded  by  his  grandson  George  the  third,  the 
ddest  son  of  Frederick  Lewis,  prince  of  Wales,  who  had  died  in  1751. 

The  aooession  of  George  the  third  was  not  followed  by  any  immediate 
consequences,  in  prosecuting  the  war;  but  the  same  rigorous  measures 
weve  carried  on  in  1761.  The  channel  fleet  was  employed  in  an  expe- 
dition against  Belle  Ide,  when  that  island  was  reduced.  In  the  East 
Indies,  Pondidieny  was  taken  by  the  fleet,  under  the  oonmiand  of  admiral 
Stevens,  after  a  very  obstinate  repistance.  And,  in  the  West  Indies,  the 
island  of  Dominica  was  taken  ftom  the  French,  whose  possession  of  it  was 
deemed  a  violation  of  the  neutrality. 

The  continual  triumphs  of  the  En^ish,  led  to  propossls  firom  France 
for  a  cessation  of  hostilxties;  and  negotiations  were  commenced  in  London, 
for  the  restoration  of  peace,  and  were  carried  on  for  some  time,  until  the 
interference  of  Spain  interrupted  them,  and  indicated  the  prospect  of  a 
war  with  that  country.  This  occurred  only  in  the  foUowing  year,  after 
negotiation  to  avoid  it  had  been  tried  without  effect. 

When  the  war  with  Spain  broke  out,  in  January,  1762,  the  navy  of  that 
country  consisted  of  eighty-nine  saO,  besides  bomb-ketches  and  fiie-shq^. 
These,  when  brought  into  combination  with  the  remnant  of  the  Fremdi 
navy,  presented  a  formidable  amy  of  hostile  power  on  the  sea;  but  by  no 
means  sudi  as  to  intimidate  Great  Britain. 

The  Enj^h  irenewed  the  vigour  of  their  exertimis  in  carrying  on  the 
war  in  1762 ;  tiie  naval  operations  began  in  the  West  Indies,  in  the  reduc- 
tion of  Martinique  and  other  of  the  Cairibee  Islands,  by  a  fleet  under  the 
oimmiand  of  rear-admiral  Rodney,  in  oonneetimi  with  land  forces.  Early 
in  March^  another  fleet  sailed  from  England^  under  the  command  of  ad- 
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miral  Poeocki  the  olgect  of  which  was  to  make  an  attack  the  Havan- 
nah.  Thii,  being  the  centie  of  Spanish  commerce  in  the  West  Indies,  was 
very  strongly  fortified.  The  Beet  appointed  to  serve  against  this  place, 
was  re-inforced  by  a  part  of  rear-admiral  Bodn^s  fleet,  and  now  amounted 
to  nineteen  sail  of  the  line,  eighteen  smaller  vessels  of  war,  and  about  one 
hundred  and  fifty  transports.  The  expedition  fully  accomplished  the  ser- 
vice on  which  it  was  sent :  the  English  gained  possession,  afler  a  siege  oi 
forty  days,  of  one  of  tlic  principal  forts;  and  from  that  time,  their  opera- 
tions were  directed  against  the  city,  the  governor  of  which  was  at  length 
obliged  to  capitulate,  surrendering  the  city,  liur])our,  and  twelve  ships  <rf 
the  lint;  wliicli  were  lying  ther^  to  the  victorious  EngUsh. 

The  fleet  in  the  Mediterranean  was  suitably  re-inliaroed,  that  it  might 
be  able  to  face  the  French  and  Spanish  fleets,  either  separately  or  in  com- 
bination. A  fleet  was  sent  out  to  the  succour  of  Portugal,  when  that 
country  was  menaced  with  the  vengeance  of  France  and  Spain,  for  not 
uniting  in  their  interests  in  the  war.  The  reduction  of  the  Phillipine 
Islands  was  the  aehievment  of  u  small  expedition,  fitted  out  in  the  East 
Indies,  conducted  by  colonel  Sir  William  Draper  and  admiral  Cornish; 
but  in  the  siege  by  which  the  possesnon  of  Manilla  was  obtained,  the 
service  which  the  fleet  performed  was  necessarily,  from  the  circumstances 
of  the  ease,  very  subordinate.  St.  John's,  in  Newfimndland,  was  recovered 
by  a  small  force  provided  in  North  America ;  tliis  armament  was  fitted  out 
without  any  instructions  being  sent  from  England  for  that  purpose ;  and 
the  service  was  performed,  whilst  preparations  were  being  made  in  England 
for  the  same  object. 

Besides  the  expeditions  which  were  undertaken  for  specific  purjwses, 
the  English  had  fleets,  squadrons,  and  single  cruisers,  wherever  their 
sendees  were  supposed  to  be  capable  of  promotin<j^  tlic  British  naval  ascen- 
dency. These  fleets,  squaxlrons,  and  cruisers,  on  tlicir  rcs})cctivc  stations 
in  diflercnt  parts  of  the  world,  amounted  to  more  than  two  hundred  and 
forty  ships  of  war ;  and  the  services  performed  by  them,  were  of  the  most 
important  cliuracter  in  the  prosecution  of  the  war  :  they  captured  eighteen 
ships  of  the  line,  and  twice  that  number  of  frigates  from  the  Frencii,  who 
had  likewise  fourteen  ships  of  the  line,  and  tliirteen  frigates  destroyed. 
The  loss  of  the  Spanish  amounted  to  twelve  ships  of  the  line,  besides 
frigates,  while  tlie  Eufrlish  criusers  took  also  a  considerable  number  of 
smaller  shi])s  from  both  the  French  and  Spaniards ;  but  their  own  losses  were 
at  the  same  time  considerable ;  thirteen  sliips  of  the  line,  and  fomieen 
frio'ates  were  lost  by  accident,  three  friij;ates  were  destroyed,  and  two  cap- 
tured bv  the  French.  But  little  more  wiis  performed  by  the  navj'  during 
the  war,  which  was  now  fast  drawiug  to  a  close,  and  was  followed  by  the 
treaty  of  Paris,  in  Febniar}-,  1763,  by  which  France  ceded  Canada,  and 
Spahi,  Florida,  to  Great  Britain. 

From  this  time,  the  principal  senicc  of  British  cruisers  was  tliat  of 
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havTiij;  a  vi^xilant  rrpcard  to  the  occiUTcnccs  in  the  West  Indies,  find  ou  the 
coast  of  Ameriea,  witli  a  view  to  eompel  the  perfoniiaiiec  of  tlie  eouditions 
on  which  the  peace  had  been  estal)lishcd  ;  and  Ukewise  to  enforce  the  ob- 
senancc  of  certain  regulations  rchiting  to  the  coninu'ree  carried  on  be- 
tween tlic  Nortli  American  colonies,  and  the  West  India  Islands.  This 
latter  service,  performed  with  excessive  rij^onr,  was  one  of  tlie  causes  of 
the  discontent  which  led  to  the  unhappy  war  between  Great  Britain  and 
her  colonics. 

Tt  was  in  coiisequence  of  the  rapid  decay  of  the  ships  of  the  royal  navy 
during  the  war,  that  in  the  year  1771,  great  attention  was  paid  to  tlic 
seasoning  of  timber  used  in  ship-building;  and  particular  instructions  were 
given,  with  a  view  to  ensure  greater  durability.  It  wjis  directed  that 
larger  stocks  of  timljer  should  be  laid  up  in  each  of  his  majesty's  dock- 
yards ;  tliat  tlie  building  slips  in  each  yartl  should  have  ships  set  up  on 
them ;  that  Unc-of-battlc  ships  should  stand  in  frame  to  season,  at  least 
one  year,  before  the  thick-stuif  and  plank  were  brought  on  ;  that  frigates 
should  stand  at  least  six  months;  that  all  tliick-stull"  and  phuik  shouhl  be 
sawn  out  at  least  one  vear  Ijcfori'  it  was  used,  and  stacked  with  battens 
placed  between  the  planks,  for  tlie  air  to  circulate  freely  between  them  ; 
that  the  beam  pieces  shouhl  be  cut  out,  and  be  stowed  on  end,  round  the 
brows  and  staiulards  of  tlic  slips ;  and  not  be  used  till  they  should  have 
stood  six  montlis ;  and  that  all  knees  should  be  sided  as  soon  as  received 
into  the  yards,  and  kept  side  by  side  under  dry  sheds,  with  battens  be- 
tween them.  It  was  likewise  ordered  that,  owing  to  the  scarcity  of  large 
timber,  some  ships  of  the  line  should  be  repaired  with  foreign  oak ;  and 
in  order  to  obtain  greater  donbility,  it  was  alio  directed  that  no  plank 
should  be  boiled,  except  for  the  hows  and  fauttoeka  of  ships  \  and  that 
salt-water  only  should  he  used :  and  in  ISSS,  with  the  like  object  in 
▼iew,  it  was  directed  thai  though  the  finmes  had  stood  to  seaaon  the  pre- 
acrihed  period,  the  ships  nerertheless  were  not  to  be  proceeded  with,  until 
the  whole  of  the  thick-stuff,  plank,  beams,  knees;,  &c.,  had  been  seasoned 
fax  at  least  six  months. 

Most  of  the  daises  of  new  ships,  from  Ibrty-four  guns  and  under,  had 
had  their  dimensions  increased  during  the  war;  and  most  of  the  second 
rates  of  ninety  guns,  were  established  with  eight  additional  guns  for  their 
q[uarter-deck8,  which  made  them  ninety-eight-gun  ships.  The  ninety-eight- 
gun  ships,  as  the  Barfiatr,  Duke,  Prktee  George,  Si.  George,  Queen,  Prmceu 
Royal,  &c.,  built  between  1756  and  1788,  were  in  length  on  the  gun-deck 
177  feet  Ginckes,  and  in  extreme  breadth  from  49  feet  6  inches  to  60  feet 
6  inches.  The  ninety-eight  gun  ships  that  followed  these,  launched  be- 
tween 1794  and  1798^  as  the  Dreadnou^M,  Nqthme,  Temeraire,  and  Prmee 
qf  Wake,  had  their  lengths  of  gun-deck  from  182  to  185  feet,  and  their 
extreme  breadth  firom  60  feet  6  inches  to  61  feet  2  inches.  The  Prheee, 
of  ninety-eic^t  guns,  built  in  1788,  was  lengthened  at  Portamouthi  in  the 
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year  1796,  to  194  feet  6  inches,  about  seventeen  feet;  and  the  Oee«m, 
launched  at  Woolwich,  in  1805,  had  been  lengthened  on  tlie  atocks  to 
196  feet  6  inches.  The  Quaui,  Blenheim,  and  Namttr,  were  reduced  to 
two-dedi  ahipa. 

The  period  of  peace  waa  diatingniahed  by  voyages  of  diacoveiy  towaxda 
the  antarctic  pole,  with  the  hope  of  diiooming  a  continent  whidi  waa  aiip- 
poaed  to  eiist  there,  and  fiir  the  discovery  of  lands  in  the  South  Seas ;  or, 
as  it  waa  expressed  in  the  instmctions  given  to  commodore  Byron,  who 
commanded  the  first  ezpeditiony  "there  ia  reason  to  believe  that  lands  and 
islands  of  great  extent,  hitherto  nnvisited  by  any  Eurupeau  power,  may  be 
found  in  the  Atlantic  Ocean,  between  the  Cape  of  Good  Hope  and  the 
Magellanic  Straits,  within  the  latitude  convenient  for  navigation,  and  in 
dimatea  adapted  to  the  produce  of  commoditiea  usefbl  in  commerce." 
Another  voyage  was  performed  by  captains  Wallis  and  Carteret. 

From  objects  which  were  purely  geographical*  discoveries  of  a  move 
highly  scientific  character  proceeded,  and  became  asaodated  with  maritimii 
enterprise ;  and  at  length  a  voyage  was  undertaken  into  the  Ftuafic  Ocean, 
for  the  purpose  of  improving  the  principlea  of  navigation,  by  observing  the 
transit  of  the  planet  Venua  across  the  disc  of  the  sun.  Bepeated  expedi^ 
tiona  were  conducted  into  the  Fadfio  by  the  same  eminent  ofllcer,  captain 
Cook ;  and  the  spirit  of  nautical  enterprise  received  fkom  these  elfoits  an 
impuhe  which  has  never  been  lost.  A  detail  of  these  enterprises  cannot 
be  given  here ;  but  the  resulta  of  them  have  been  long  since  made  known 
by  the  works  written  e^iresdy  on  those  subjects. 

The  importance  of  preserving  ships'  bottoms  from  the  injuries  to  whidi 
th^  are  constantly  exposed  by  marine  animals,  and  tiie  loss  of  speed  to 
whidi  the  accumulation  of  marine  vegetables  subjects  them,  has  at  different 
times  drawn  particular  attention  to  this  subject:  and  various  attempts 
have  likewise  been  made  to  prevent  injury  to  the  bottoms  of  sh^  firom  the 
different  species  of  worms.  Experiments  have  been  made  at  difierent 
times  to  protect  them  by  means  of  lead  sheathing;  especially  in  the  reign 
of  Charles  the  Second,  when  the  experiment  was  made  to  a  conaideraible 
extent :  as  we  find  that,  in  the  year  1670,  an  act  of  pariiament  was  passed, 
granting  to  Sir  Philip  Howard  and  Frands  Watson,  Esq.,  the  exclusive 
privilege  of  manufiMstoring  milled  lead  fi»  this  purpose ;  and  firom  that 
time,  to  this  year,  1691,  twenty  ships  were  sheathed  with  lead  of  their 
manufocture,  fiutened  to  the  bottoms  of  the  ships  with  copper  nails. 

Altiiough  the  use  of  wood  sheathing  prevailed  generaUy,  till  a  period 
somewhat  later  than  the  middle  of  the  last  century,  yet  lead  aheathing  was 
not  wholly  discontinued  in  the  British  navy,  till  a  few  years  ailcr  the  in- 
troduction of  copper  sheathing  for  the  same  purpose ;  for  both  the  Marl- 
boron^k  and  the  Egmont  were  afterwards  sheathed  with  lead.  But  after 
those  ships  had  been  to  sen,  it  was  finally  determined  that  the  metal  was 
not  hard  enough  to  endure  long  the  action  of  the  water.   In  the  beginning 
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of  the  year  1770,  when  the  Marlhorou[ih  was  examined,  at  Shecrncss  and 
Chatham,  the  whole  of  the  shcatliing  wjus  otf,  except  a  small  portion  upon 
the  knee  of  the  head,  and  on  the  rudder :  the  bottom  of  this  ship  was  then 
covered  with  wood  sheathing;. 

In  connection  witli  tlie  sheathing  of  wood,  several  means  were  used  to 
increase  tlie  efficiency  of  that  mode  of  protection  :  and  although  some  of 
them  were  highly  usefid  in  resisting  the  action  of  the  Avorras,  yet  they  liad 
no  tendency  to  check  tlie  adhesion  and  growth  of  sea-weeds.  Among  them 
may  be  mentioned  the  graving  of  the  bottoms,  or  the  paying  of  tliem  over  with 
a  composition  prepared  for  that  piiri)osc;  and  the  filling  of  the  sheathing 
with  nails,  called  filling  nails,  having  large  heads,  so  thickly  driven,  as  to 
form  almost  an  entii'e  sheathing  additional  to  the  wood.  Several  sorts  of 
graving  were  used  upon  the  bottoms  of  ships ;  one  of  tiicsc,  which  was  a  com- 
position prepai'cd  by  Mr.  Lee,  the  master  caulker  of  Portsmouth  dockyard, 
was  found  very  efficacious  in  resisting  the  action  of  the  sea-worm.  It  was 
made  uf  pitch,  tar,  and  brimstone.  This  composition  was  tried  at  Ports- 
mouth in  1737,  in  comparison  with  the  white  and  black  gra\iugs,  and  other 
iJi  eparations  made  by  colonel  QdAax,  captain  Jacob  Bowe,  and  Mr.  Ham- 
mond :  and  it  was  found  tliat  after  two  yean^ibe  worm  bad  not  peoetrated 
Mr.  Lee's  compontioni,  whikt  the  othen  were  in  various  degrees  destroyed. 
After  this  experiment  had  been  made,  Mr.  Lee's  composition  was  generally 
used  for  graving. 

But  none  of  diese  means  were  calculated  to  prevent  the  shqw  fiom 
beooming  foul  by  the  adhesion  and  growth  of  bamades  and  marine  vege- 
tables. It  was  therefore  highly  important  that  something  better  suited  to 
this  purpose  should  be  tried,  that  should  be  sufficient  for  the  praservatum 
of  the  sliips'  bottoms,  both  from  injury  to  the  plank,  and  obstruction  to 
their  sailings 

Complaints  were,  however,  still  made,  that  the  worm  continued  to  make 
very  destructive  ravages  iqpon  the  bottoms  of  ships,  espedaUy  those  em- 
ployed in  the  West  Indies.  This  fiact  was  represented  to  the  admiralty  in 
a  letter  from  the  navy  board,  dated  the  18th  of  October,  1761 :  andin  the 
same  letter  it  was  proposed  to  make  an  experiment  for  the  preservation  of 
frigates,  to  be  employed  in  the  West  Indies,  by  sheathing  them  with 
''thin  plates  of  copper/'  The  lords  of  the  admiralty  therefore,  in  their 
letter  of  the  21st  cf  the  same  month,  directed  the  ns?y  board  to  cause  the 
bottom  of  the  Alarm  thirty-two-gun  frigate,  to  be  sheathed  with  copper,  by 
way  of  ezperimeiit.  This  frigate  was  fitted  out  for  the  West  India  station; 
and  after  a  sufficient  time  had  elapsed  for  the  result  of  the  ea^eriment  to 
be  detennined  with  certainty,  the  ship  was  examined,  and  the  sheathing 
was  found  to  have  answered  veiy  weU,  both  in  pxeservmg  tiie  bottom  from 
iiqury  by  the  worm,  and  in  keeping  it  comparatively  free  from  the  adhesion 
and  growth  of  marine  vegetables  and  bamades.  But  after  the  sheathing 
had  remained  on  several  years,  it  was  discovered  that  through  the  connec* 
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tion  of  the  copper  slieathiiif;  with  tlic  iron  bolts  in  the  bottom,  and  with 
the  piutles  for  the  rudder,  these  were  so  extensively  oxidized  as  to  be  in  a 
great  measure  destroyed. 

The  use  of  copper  sheathing  was  subjected  to  further  experiments  upon 
the  Aurora  and  Stag,  to  which  it  was  apphed  in  the  summer  of  1769. 
The  Awrora  was  the  second  ship  that  was  sheathed  with  copper ;  and  par* 
ticular  instructions  were  given  for  performing  tiiia  work,  lie  bottom 
was  to  be  bieamed^  that  it  might  be  quite  dean  to  reoeiTe  tbe  sheets  of 
copper ;  and  sndi  expedients  were  ordered  to  be  used  as  were  supposed  to 
be  capable  of  preventing  the  mischief  which  bad  been  produced  by  the 
copper  sheathing  on  the  Alarm.  The  means  which  were  used  on  the 
Aurora  to  prevent  oxidation  were,  the  paying  over  all  the  ends  of  bolts 
and  other  iron-work  in  the  bottom,  with  nfi  stuff,*  and  covering  them 
with  canvas,  and  then  covering  these  phioes  with  a  piece  of  very  thin  sheet 
lead.  For  the  protection  of  the  pintles  of  the  rudder,  the  sides  and  hmdk 
of  the  stem-post,  and  the  bear^Qngs  of  the  rudder,  were  to  be  covered 
with  aheet  lead;  and  tbe  sides  of  the  rudder  with  the  thinnest  sheet  lead 
that  was  used  in  the  dock-yaid. 

After  the  copper  bad  been  on  nearly  four  years,  the  Staff  was  examined 
very  carefidly,  and  the  copper  was  fcrand  to  be  stiU  an  entire  sheathing, 
although  it  had  become  thm  at  several  parts,  and  at  some  places  it  was 
drawn  a  little  firom  the  planks.  On  examining  more  thoroughly  the  state 
of  this  ship's  bottom,  it  was  found  that  the  boUs  were  very  much  oxidised ; 
those  which  passed  through  the  side  were  corroded  to  tbe  inside  of  the 
timbers ;  but  beyond  this,  the  corrosion  was  not  found  to  extend. 

The  use  of  copper  in  the  navy  went  on  with  rapid  increase ;  and  in  the 
course  of  a  few  years  a  very  large  proportion  of  the  BritiiJi  navy  was 
sheathed  with  that  metal.  But  as  this  sheathing  became  general,  and  tbe 
effects  of  it  became  caiefoUy  investigated,  it  was  discovered  that  the  extent 
of  oxidation  of  the  iron  bolts  in  ships'  bottoms  was  so  great,  and  its 
progress  so  rapid«  that  within  a  period  of  three  or  four  years,  the  fostenings 
were  injured  so  much,  as  to  render  the  ships  unfit  to  be  sent  on  foreign 
service.  The  intervention  of  different  substances,  to  prevent  the  contact  of 
the  two  metals^  had  failed  entirely  of  protecting  the  iron. 

The  injury  to  the  fastenings  of  ships'  bottoms  became  of  so  much  im- 
portance, that,  about  the  year  1783,  the  navy  board  appear  to  have 
seriously  contemplated  the  discontinuance  of  copper  sheathing  to  all  ships 
lying  in  ordinary,  and  to  have  it  applied  to  ships  immediately  before  they 
were  sent  to  sea.  But  in  a  letter,  requiring  the  opinion  of  the  master- 
diipwrights  and  other  professional  officers  of  the  dockyards,  the  use  of 
mixed  metal  bolts  as  futenings  for  the  lower  part  of  ships  was  suggested. 
Tbe  suggestion  was  approved  of,  and  the  use  of  mixed  metal  bolts  was 
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recoraraended  by  them,  as  a  means  of  obviating  any  inconvenience  from 
ships  lying  in  ordinary  with  copper  sheathing  npon  their  bottoms  :  and  in 
August  1783,  it  was  directed  that  mixed  metal  should  be  used  in  forty- 
four-gim  ships  and  smaller  vessels ;  and  again,  in  October  of  the  same 
year,  copper  bolts  were  ordered  to  be  used  in  all  classes  of  ships.  The  es- 
timate, at  that  time,  of  the  increased  expense,  through  aubstittttiilg 
copper  for  iron  fastenings,  was,  for  a  first  rate^  £  2272  j —  for  a 
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At  this  period,  physical  sdenoe  was  not  lo  far  adTanoed,  nor  so  generally 
understood,  as  to  enable  tho  ofBcers,  to  wham  this  subject  was  referred, 
to  inTestigate  tiie  cmum  of  oxidatum  witii  reference  to  the  elementaiy 
prineiplea  on  whkih  it  ii  dependent;  yet  the  general  conchiaion,  to  whidi 
tlieir  obtemtiffn  led  them,  waa  ooiract ;  that  leai  oouduaUe  metal,  naed  as 
ftstenings  of  ships,  would  ranein  good,  notwithstanding  the  copper 
■heatUng.  Bnt  the  pnietical  lesohs  which  had  come  under  their  notice 
did  not  lead  them  to  the  ooncliision  whicih  has  since  been  well  established! 
that  two  metals  of  diiferent  oiidiaahle  tendencies,  placed  in  oonneotion  hy 
means  of  a  corvosive  floid,  will  piodaoe  oxidation  in  that  which  is  the 
mote  susceptible  of  it,  unless  the  action  be  nentraUied  by  some  other 
means;  and  hence,  that  if  the  copper  sheathing  were  more  ozidiaable  than 
another  metal  wiA  whidi  it  might  be  connected  in  the  bottoma  of  ships, 
the  A<i«Aing  would  be  the  first  to  yield  to  the  corrosiTe  action  that 
would  be  eieited. 

The  oonodTe  action  was,  however,  in  some  degree  reciprocal,  as  the 
wjgipet  waa  also  sntiject  to  a  material  loss,  differing  acouding  to  dicum- 
stances,  some  of  which  have  been  so  abstruse  as  to 'elude  dinsovery,  under 
the  most  careful  investigations  that  have  been  been  pursued.  The  waste 
in  the  sheets  of  copper,  rendering  this  means  of  preserving  ships  very 
eq»ensive,  has  alwaya  been  much  Iblt.  But  the  constant  waste  went  on, 
and  no  meads  were  used  iar  arresting  its  progress;  for  the  snliject  was 
not  investigated  in  the  light  of  modem  science  until  the  year  1828. 

At  that  time  the  government  reipiested  tiie  advice  of  the  president 
and  membors  of  the  Boyal  Society,  as  to  the  best  method  of  memdho- 
toring  copper  for  the  sheathing  of  ships,  or  of  preserving  it  from  conosion 
upon  their  bottoms.  Sir  Humphrey  Davy  undertook  the  invftigation  of 
this  su^ect,  and  the  results  of  it  were  communicated  to  the  Boyal  Spde^ 
as  they  were  developed. 

The  xesnltB  of  the  series  of  experiments  whioh  the  nature  of  his  inquiry 
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rendered  it  necessary  lie  sliould  make,  led  liim  to  tlio  eouclu.sion  that 
electro-chemical  action  was  the  chief  cause  of  destruction  to  the  coi)i>er 
sheathing  of  ships  ;  and  lu  ne(.'  th('  means  of  divcrling  that  action  from  the 
copper  became  the  diicct  oljjcct  of  inquiiy.  Tiic  idea  of  the  electrical 
states  of  several  other  mcttds  in  relation  to  that  of  copper,  presented  itself 
to  him  J  and  he  discovered  that  if  copper  were  rendered  electro-positiTe 
by  the  contact  of  some  metal  more  easily  oxidizable  than  itself,  as  rinc  or 
iron,  that  metal  would  divert  the  action  from  the  copper,  and  preserve  it 
firom  corroflion.  It  then  remained  only  to  apply  this  principle  to  the 
sdbject  of  inquiry.  The  selection  of  the  most  suitable  metal  for  Ihfl  par- 
pose,  the  relative  proportions  of  its  ccmtaefe  with  the  ■heathing^  and  the 
Ibmi  in  which  it  should  be  applied  in  that  contact,  were  points  to  be 
determined. 

As  to  tiie  adi^tstion  of  material  for  protection,  it  was  ascertained  in  the 
eoofse  of  the  experiments  that  cast-iron  most  effectually  preserved  copper 
firom  desbmelaon  in  sea-water.  The  proportion  of  the  copper  which  should 
be  in  contact  with  the  piotector,  might  vary  between  ^th  and  iToth  of 
its  sm&ce ;  and  an  order  of  the  7th  of  June,  1824,  directed,  that  the  sur- 
hee  of  the  protectors  in  contact,  should  be  iVth  of  the  snr&ce  of  the 
copper.  The  fimn  in  whidi  the  protectors  were  ^iplied  was  in  bars, 
**  six  inches  wide  at  their  base>,  three  inches  in  thickness  at  their  centre, 
and  in  outward  fimn,  the  segment  of  an  extended  drde,"  placed  horison- 
toUy  in  midships  about  three  &et  bdow  the  surfitce  of  the  water.  On 
the  keel  they  were  in  a  line  wUih  these,*'  and  they  were  continned  as 
ftr  towards  the  extremities  of  the  ship  as  the  form  of  the  bow  and  stem 
would  admit  of  the  bars  lying  flat  upon  the  surfiuie  of  the  copper.  In 
patting  the  copper  on  the  bottcmis  of  ships  fitted  with  these  protectors, 
grester  csre  was  to  be  tsken,  to  obtain  the  certainty  of  contact  of  the 
edges  of  the  copper  sheets,  whidi  was  requisite  to  the  perfect  transnussion 
of  the  Toitaic  ae^on.  A  sabsequent  order,  howerer,  for  applying  the  pro- 
tectors to  ships,  states  that  Sir  H.  Davy  had  found  the  proportion  of  the 
cast-iron  to  be  too  great ;  and  it  was  therefore  ordered  that  only  lirth  of 
the  snxfoce  of  the  copper  should  be  in  contact  with  the  protectors;  and 
that  the  form  of  these  should  be  sltered,  so  that  whilst  the  base  shoidd  be 
still  six  inches  in  breadth,  the  greatest  thickness  should  not  be  more  than 
two  inches,  bong  still  the  segment  of  a  circle;  and  orden  were  given, 
that  all  sh^  taken  into  dock  should  have  these  protect(»s  applied  to 
them. 

As  for  as  the  protection  of  the  copper  was  contemplated,  the  expecta- 
tions of  the  inYcntor  were  fully  realized.  For  when  the  copper  on  these 
ships  was  sabsequently  taken  off  and  the  sheets  weighed,  they  were  found 
to  have  been  subject  to  ''httleor  no  loss'' — proving  that  galvanic  ac- 
tion was  the  principal  cause  of  the  destruction  of  copper  on  ships'  bottoms^ 
and  the  troth  of  the  principle  on  which  the  means  of  protection  had  been 
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selected  and  applied.  JJut  there  was  soon  discovered  an  inconvenience 
incident  to  tlic  use  of  these  protectors,  unforeseen  in  its  character,  and 
most  niatorird  in  its  consequences.  Tlie  ships  became  dull  sailers  ;  and 
on  examination,  it  wjis  found,  that  this  was  caused  by  a  vast  accumulation 
of  shell-fish,  marine  insects,  and  vegetables  all  over  the  bottom.  As  no 
means  were  known  to  prevent  such  an  effect,  in  connection  with  tliis 
method  of  preserving  the  copper,  the  use  of  these  protectors  wos  ordered 
to  be  discontinued  on  all  ships  in  commission  j  but  to  be  continued  on 
ships  lying  in  ordinary;  but  when  the  sheathing  of  these  ships  was  ex- 
amined, it  was  found  to  be  in  a  worse  condition  than  that  on  the  shijis 
which  had  been  at  sea;  and  the  shell-fish  adhered  so  firmly,  that  the 
copper  was  injured  in  sepamting  them  from  it.  Hence,  the  protectors 
were  ordered  to  be  discontinued  altogether,  with  respect  to  all  his  majesty*8 
ships,  as  well  those  lying  in  harbour,  ns  those  employed  in  sea-service. 

Many  cases  having  come  under  the  immediate  notice  of  the  author,  of 
ships  both  from  foreign  stations  and  in  different  circumstances  in  our  own 
harbours,  upon  which  the  copper  had  sustained  great  loss ;  and  various 
experiments  havincj  ])een  made  on  copper  taken  from  such  ships  to  deter- 
mine, by  analysis,  its  quality;  and  the  different  portions  of  copper  being 
found  to  be  equally  \mrc,  it  appeared  to  him,  that  the  cause  of  greater 
wear  in  some  cases  in  comparison  with  others  was  friction,  rather  than  any  * 
chemical  action  ;  the  effect  of  which  might  be  limited  by  circumstances, 
so  aj9  to  destroy  one  part  of  a  ship's  copper  more  than  another  part.  He 
had  been  led  to  this  oonclusiou,  by  observing,  that  the  more  prominent 
parts  of  the  copper  were  the  most  acted  on ;  but,  upon  examining,  some- 
time ago,  the  copper  taken  from  the  bottom  of  a  ship  which  had  been  on  a 
fimign  station,  there  were  found  under  some  of  the  barnacles  wUch  adhered 
to  it,  large  deposits  of  muriate  of  lime ;  and  where  these  deposits  were  found, 
ibe  copper  had  been  oorroded  through.  Hence,  he  conaiden,  that  llie 
ehief  cause  of  the  lapd  destrnetion  of  copper  in  those  seas  where  oonlline 
snbstaiieea  sbonnd,  and  where  there  is  probably  the  greatest  quantity  of 
the  muriate  of  lime,  is  the  same  as  that  which  was  detected  upon  the  ship 
mentioned* 

Hitherto,  the  investigations  of  our  most  eminent  chemists,  have  &iled 
in  accounting  for  the  rapid  wear  of  copper  in  many  cases.  The  principal 
cause  of  the  n^id  corroaion  of  copper  has,  it  is  thought,  been  genersliy 
overkioked,  vis.,  the  want  of  due  attention  in  the  smelting  and  refining 
processes ;  so  that  the  various  foreign  substances  that  are  comlnned  with  the 
ore,  such  as  antimony,  sulphur,  iron,  ftc.,  are  not  entirely  eitracted  from 
the  metaL  "Were  the  operation  of  refining  more  completely  performed, 
old  copper  mig^t  be  rendered  preferable  to  new,  by  proper  attention  during 
the  process  and  care  in  polling,  as  at  each  time  ctf  being  melted,  it  under- 
goes, with  this  care,  an  additional  refining  process.  But  the  various  eifects 
of  the  diirerent  degrees  of  hardness  in  the  metal,  may  yet  be  referred  to, 
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for  eliiddating  some  of  the  difficulties  of  this  subject ;  and  tlic  ores  from 
which  the  metal  is  reduced,  may  become  the  subject  of  careful  and  successful 
inve8ti«rHtion.  It  is  well  known  to  some,  whose  attention  has  been  closely  di- 
rected to  this  subject,  that  the  hard  and  cold-rolled  co])per  is  more  durable, 
and  is  kept  clean  longer,  in  consequence  of  its  being  brought  into  a  more 
uniform  degree  of  hardness,  and  therefore  into  a  more  equally  oxidixable 
state  J  in  wkicli^  cousci^ueutly,  it  is  less  liable  in  itself  to  galvanic  action. 

The  American  war  broke  out  in  1 774.  For  a  considerable  time  the  means 
of  that  country  seemed  little  calculated  to  carry  on,  successfully,  a  contest  with 
so  powerful  a  nation  as  England.  Its  resoiu-ces  for  successful  resistance  to 
tlie  government  of  the  mother  country,  however,  were  gradually  developed  ; 
and  the  English,  who  appear  to  have  formed  at  first  too  low  an  estimate 
of  the  power  of  the  Americans,  at  length  found  that  they  were  engaged 
mill  a  most  formidable  antagonist.  "  The  whole  of  its  state  raanne,"  says 
Chamock,  "  even  after  the  war  had  continued  for  a  considerable  space  of 
time,  amounted  to  no  more  than  ten  or  twelve  frigates,  including  some 
vessels,  which  were  scarcely  entitled  to  so  high  a  rank."  But  the  Ame- 
rican frigates  were  excellent  vessels  in  point  of  sailing ;  and  so,  peculiarly 
adapted  to  the  existing  circumstances  of  the  country  at  that  time. 

When  the  British  government  entered  more  vigorously  into  the  prosecu- 
tion of  the  war,  a  large  number  of  cruisers  was  stationed  on  the  coast  of 
North  America ;  but  the  course  of  the  war  was  not  much  diversified  by  the 
sendees  they  performed^  nor  was  it  possible  that  it  coiild  become  a  naval 
war.  The  British  fleet  wss  chiefly  auxiliary  to  the  army ;  and  in  that  sub- 
ordination, and  occasionally  in  distfaiflt  aervice^  it  served  untfl  tlie  dose  of 
the  war,  when  the  independence  of  America  was  aeknowledged,  in  1782. 

Bnt  before  this  event  ocmmed,  the  convention  between  the  king  of 
France  and  the  people  of  Norlli  America,  in  1778^  and  the  ftnnal  an- 
nonncement  of  that  convention  by  the  Maiqnis  de  Noaillea,  led  imme- 
diately to  ft  war  with  Fiance :  and  veiy  active  measurea  were  forthwith  put 
into  operation  to  prosecute  the  war  with  vigour.  The  navy  was  said  to  be 
xoidered  available  with  great  dispatch,  by  the  fitting  out  of  great  numbers 
of  ships;  Ibr  the  statementa  made  by  government,  informed  the  nation  that 
there  waa  soon  in  commission  a  very  formidable  force,  consisting  of 
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Very  little  important  service  was,  however,  performed  by  the  fleets 
during  the  year.  A  general  engagement  took  place  on  the  27th  of  July 
between  the  channel  fleet,  under  admiral  Keppel,  and  the  French  fleet, 
which  had  been  fitted  out  at  Brest ;  it  lasted  three  hours,  and  they  sepa- 
rated without  any  apparent  advantage  haWu^  been  gained  oa  either  side  j 
wJiilst  the  victory,  gained  by  neither,  was  claimed  by  both. 

In  1779  England  suffered  the  loss  of  the  islands  of  St.  Vincent  and 
Granada  by  the  French  fleet,  in  the  West  Indies,  whilst  the  admiral 
who  commauded  it  cautiously  avoided  a  general  engagement  vrith  the 
English. 

Spain  became  confederate  with  France  in  the  war  in  1780,  having  put 
her  navy  into  a  condition  suited  to  the  services  such  an  event  would 
require.  The  fleets  of  France  and  Spain  were  brought  together;  and, 
entering  the  channel,  where  they  remained  several  days  without  a  fleet  to 
engage  them,  threw  the  country  into  a  violent  alarm,  ;isan  invasion  was  ap- 
prehended. Notlung,  however,  appears  to  liavc  been  attempted ;  and 
when  the  English  fleet  returned  to  the  cluumcl,  although  it  aniountcd  to 
only  thirty-nine  sail  of  the  line,  besides  frigates,  whilst  the  combined  fleet 
consisted  of  sixty-four  ships  of  the  line,  four  of  60,  and  one  of  54  guns, 
besides  a  considerable  number  of  frigates  and  smaller  vessels,  no  very 
great  effort  appears  to  have  been  made  to  bring  on  an  engagemenL 
Nothing  else  on  a  large  scale  was  attempted  during  the  year. 

Gibraltar  was  now  enduring  a  severe  siege;  and  in  tiie  beginning  of 
1781,  Sir  George  Rodney,  whilat  ooiiTeying  relief  to  tbe  garriMm  tiisre, 
M  in  with  a  Spanish  squadron,  wbicli  be  cAiasecl.  Ib  tbe  engagement  off 
Cape  Saint  Vincent^  four  ah^  of  the  fine  weve  taken,— two  othen»  whidi 
bad  itmck,  were  driven  ediore,  and  one  70  gon  ship  blew  np ;  whilst  only 
Ibnr  line  of  battle  ships,  and  the  two  ficigatet  in  their  company  escaped. 
AdmindJtodney  proceeded  to  take  hit  station  in  the  West  Indies  after  he 
had  condocted  his  eharge  saftly  to  Gibraltar:  and  haring  arrived  there,  he 
eiierdsed  %  very  active  command ;  but  without  being  able  to  gain  any  im- 
portant advantage  over  the  French  fleet,  the  admiral  of  which  was  unwilling 
to  haiard  the  cooseqiiences  of  a  general  engagement. 

The  recoveiy  of  Gibraltar  was  a  principal  olgect  aimed  at  by  Spain,  in 
the  pert  that  conntiy  took  in  the  war.  There  was  now  little  prospect  of 
accQmpUshing  this,  unless  relief  could  be  excluded  ficom  the  garrison,  which 
by  the  end  of  17S0,  was  reduced  afanost  to  an  extremity.  The  first  employ, 
ment  of  the  navy  in  Europe,  in  1781,  was  therefore  to  send  relief,  under 
the  convoy 

of  the  best  fleet  that  could  be  fitted  out  for  that  service:  this  it 
successfully  performed,  although  there  were  lying,  both  at  Brest  and  Cadis, 
fleeta  whose  oliject  was  known  to  be  to  prevent  the  sooompfishment  of  such 
•  service* 

The  fleet  under  the  command  of  admiral  Rodney,  in  the  West  Indies, 
having  been  unsuccessful  in  ita  endeavours  to  bring  the  Frendi  fleet 
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onder  the  command  of  admiral  the  Count  de  Grasse  to  a  general  engage- 
ment, sailed  at  length  to  the  coast  of  North  America,  to  render  assistance 
to  the  colonies.  A  re-inforoement  was  then  sent  by  Sir  George  Rodney 
to  the  fleet  occup^-ing  the  West  India  station ;  and  a  general  action  took 
place  between  the  two  fleets but  it  ended  indecisiTely. 

Instructions  liaving  been  sent  out  to  admiral  Rodney,  for  the  fleet 
under  hit  CQmnutnd  to  be  employed  against  the  Dutch  settlements  in 
the  West  Indiei,  St.  Eustalia,  and  odier  ulaiids  wnre  taken  by  the  En. 
glish.  They  were  now,  theiefiure,  engaged  in  luifcilitifla  wifli  b  people 
who  had  formerly  profed  ihenaelvea  to  he  the  most  ibimidabiB 
Biitain  had  npon  tbe  ooean ;  and  their  ehavacter  was  toim  fiNmd  not  to 
have  been  lost. 

The  war  was  distingnished»  In  1782,  by  the  great  Tietory  gained  in  the 
West  Indies  by  Sir  George  Rodney  over  the  Frendi  fleet,  commanded  by 
the  Ooont  de  Qrass^  who  sustained  a  com]^ete  defeat,  and  was  himself 
taken  prisoner:  and  the  naval  peifinmanoes  in  the  East  Indiea^  of  the 
English  fleet  agamst  the  French,  were  distinguished  for  the  great  skill  and 
hratery  displayed  on  both  sides;  soch  that  neither  admiral  conkl,  in  flour 
geneocal  actions,  gain  an  advantage  over  the  other. 

At  the  end  of  the  year  1782,  the  nnmber  of  shq^  and  vessels  in  com- 
mission  in  the  British  navy,  was  only  three  less  than  the  anumnt  of  the 
navies  of  IVance,  Spain,  and  HoUand.  The  fioUowing  Ust  firam  "  Gampbell'a 
lives  of  the  Admirals,''  will  show  the  naval  power  each  of  theae  nations  had 
in  its  service  at  this  period. 


iMi  99  Taara&K 
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89 

53 

32 

Fiffy-gon  Ships 

13 

7 

3 

0 

63 

49 

12 

69 

54 

36 

|28 

• 

217 

86 

31 

13 

43 

22 

0 

0 

24 

0 

0 

0 

7 

5 

14 

0 

9 

7 

11 

6 

5 

0 

0 

0 

• 

ToUd  . 

555 

319 

16U 

79 

There  were  few  navsl  events  of  much  interest  in  1783 ;  a  year  which 


.  kju^  jd  by  Google 


INC&EA8E  OF   TH£  NAVY  IN  SHIPS  Of  THS  LINB. 


103 


opened  wHli  tlie  prospect  of  peace,  and  wbich  witnessed  the  restoration  of 
it  amongst  all  iJie  powen  that  bad  been  engaged  in  the  war  with  Great 
Britain. 

During  the  early  part  of  the  American  war,  there  were  ibw  ahipi  of  the 
bffge  daasea  bnih.  In  the  yean  1776  and  1777,  only  a  imall  nnmber  ot 
the  ahipe  which  were  introduced  into  the  Britiah  navy,  weore  abore  the 
sixth  rate;  but  as  the  war  advanced,  the  number  of  dupa  of  the  n- 
perior  daises  whidi  were  hmndied,  gradually  increaaed :  stiD,  aa  the 
energy  of  the  nation  was  not  exerted  until  war  waa  dedaved  agianat 
France^  so  neither  were  the  resources  of  productka  Ibr  carrying  on  the 
war  tried, until  it  assumed  amove  formidable  diaracter.  To  the  continued 
building  of  small  ddpa  Ibr  cmiring  on  the  coast,  was  then  added  the  build- 
ing of  ships  of  tlie  line;  and  when  peace  waa  conduded,  thero  were  many 
dii^  of  war  in  progress  of  building^  botli  in  the  royal  dodiyards,  and  In 
private  yards.  These,  as  they  were  launched,  during  the  sereral  years 
that  peace  prevailed,  produced  a  constant  increase  of  the  navy,  which 
waa  veqr  considerable.  In  ships  of  the  line,  besidea  those  of  Infinlor  latea^ 
whidi,  however,  were  not  veiy  numerous. 

The  variations  whidi  were  made  in  the  dimensions  of  ddps  of  the  line 
within  about  thirty  years,  may  be  seen  by  the  following  examples : 


Date. 

Ntau. 

Length  o( 

Seiith  is 
keid. 

Burthra 
ialoiu. 

PropoTtloa 
of  breedth 
to  length, 
•e 

175« 

Royal  George  . 

too 

FeeC 
178 

laa. 
0 

Feet.  IM. 
143  H 

Feet 
51 

ioe. 
9ft 

Feeciae. 
81  0 

8041 

It  8.43 

1788 

Rojd  G6Oi|0  • 

100 

190 

0 

186  Si 

52 

Oft 

88  4 

8286 

It  8.68 

1759 

Stndwldi 

98 

176 

1 

146  8 

49 

1ft 

20  lift 

1869 

It  8.59 

1788 

PriaoB.  •  •  • 

98 

194 

6 

163  6 

49 

0 

81  0 

8088 

It  3.97 

1757 

Notftdk  •  .  . 

74 

165 

6 

134  4ft 

46 

8 

19  9 

1656 

It  344 

1787 

SwiAniv .  •  a 

74 

168 

9ft 

187  111 

47 

0 

19  9ft 

1621 

1.  3.69 

1760 

EaMflS  •    •    •  . 

64 

168 

1S9  Oft 

44 

8f 

18  10 

1379 

It  8.63 

1783 

Statelj.   .   .  . 

64 

160 

01 

131  7 

11 

r>5 

19    0  ' 

I  :  3.6 

In  1780  the  Minerva,  a  tbirty-cight  gun  frigate,  was  lanndicd; — she 
was  thefirstshipof  that  dass  that  was  built  in  England.  Two  shqis  of  that 
daM  had  been  taken  from  the  Frendi, — the  Ikmae  In  1769,  and  the  Pm- 
dente  in  1779;  the  first  of  these  waa  foarty-four  tons  larger  than  the  other, 
— ^measuring  941  tons ;  and  the  Mmava  measured  938Jf  tons.  The  Jbr- 
itmee  of  the  same  rate  was  captured  in  1780;  and  her  prindpal  dimm. 
aioms,  as  given  by  Chamodc,  are  shewn  with  the  other  three  already  men* 
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LENGTH. 

Extreme 
BMidth. 

Drnthin 
Bald. 

BntlHnbi 

rroportion 

Of  tlwKad. 

Ft.  IM. 

Ft.  iM. 

It  Ih. 

ft.  iBI. 

DUIM  . 

147  6 

lis  11 

37  91 

11  4i 

941 

l:8« 

Pradsnt0*  • 

196  0 

118  11 

S7  9i 

10  10 

897 

1:8*09 

141  0 

117  Of 

88  10 

18  0 

938il 

1:8-88 

ForliiBM 

148  6 

114  6| 

87  10 

18  2^ 

948 

1:3^ 

Four  otlier  ships  of  the  same  class, — the  Arethuta,  Laiona,  Phaetom, 
and  llieiii,  were  built  within  the  two  following  yean,  vaiying  huk  little  in 
dimensions  and  burthen.  Frigates  of  this  daas,  having  been  onoe  mtio- 
dnoed  into  the  British  navy,  were  approved ;  and  they  came  into  general 
nse  after  the  war  broke  oat  between  England  and  t^e  French  republic ; 
but  their  tonnage  was  then  increased ;  and  those  which  were  built  after 
1794  generally  exceeded  1000  tons  in  burthen.  Associated,  in  point  of 
time,  with  the  introduction  of  the  thirty-eight  gun  frignte,  wns  the  revival 
of  the  use  of  that  of  thirtj'-six  guns.  Several  ships  of  this  class  were  cap* 
turcd  from  the  French  and  Spaniards  in  1779  and  1780;  the  largest  of 
those  taken  ft-ora  Spain  hoing  992  tons  :  and  those  which  were  aftenvards 
built  in  England,  do^nl  to  1784,  varied  in  ])urtlicn  between  869  and  890 
tons.  After  this  period,  the  length  of  tliis  class  of  ships  was  considerably 
increased,  which  raised  their  burthen  to  930  tons,  on  an  average :  a  few 
only  of  tliat  class  were  built  during  the  period  of  the  peace.  PVom  the 
time  the  general  peace  was  concluded  in  1783  till  the  wa^  broke  out  in 
1 793,  the  British  na\'y  was  called  into  httle  sendee  that  supplies  interest 
to  history ;  and  was  subject  to  few  casualties  of  material  importance. 

By  this  time  the  navy  of  France  had  been  improved,  and  it  was  now  in 
a  respectable  condition,  consisting,  according  to  our  Na\'al  Historian,*  of 
eighty  ships  of  the  hne,  in  a  serviceable  condition,  at  the  beginning  of  the 
year  1793 ;  and  of  seventy-nine  frigates  from  forty-four  to  twenty-eight 
guns,  in  various  conditions.  Fourteen  of  the  ships  of  the  line,  and  seven 
of  the  frigates  were  new  ships. 

The  building  of  ships  was  carried  on  throughout  that  period ;  and  as  the 
character  of  the  navies  of  France  and  Spain  was  such  that  they  could 
be  met  on  equal  terms  only  by  a  large  number  of  British  ships  of  the  line, 
so  the  building  of  large  ships  during  the  peace  was  made  to  increase  the 
capabilities,  and  improve  the  condition  of  the  British  navy,  against  the  emer< 
gencies  for  which  it  was  apprehended  it  might  be  required. 


*  Juhm's  VwnX  History,  VoL  I.  pp.  541-3, 
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The  foUowing  list  given  in  DeiridL^i  MenKnn/' will  show  the  "  State 
and  Condition  of  the  Navy  on  the  lit  December  1792," 


RATSS  OR  CLASSES. 

1  «  -2 

Hi 

-  s 

s  s. 

* 

A 

1 

Building  or 
ordered  to  be 
built. 

c 

•c 
-a 

1 

Total. 

Fifst  •   f   •  • 

110 

2 

2 

100 

ft 
•p 

5 

omuuii  •    •  • 

98&90 

11 

o 

mi 

t 

1 

1 

21 

Thild    »  •  • 

80 

) 

o 
£ 

3 

76 

1 

I 

1 

74 

0 

n 

91 

3 

D 

69 

64 

16 

1 

1 

i59 

jpoimil  •    •  • 

60 

1 

1 

£2 

1 

A 

1 

50 

♦ 

ft 

9 

7 
/ 

3 

A 

19 

I^IwEIm  _      —  ^ 

A  4AwU  •       •       •  9 

44 

8 

1 

11 

1 

• 

21 

40 

1 

— 

1 

38 

3 

I 

2 

1 

7 

36 

7 

2 

3 

— 

2 

14 

32 

14 

10 

15 

1 

3 

7 

50 

pUttDf     •     •  • 

28 

3 

7 

15 

3 

28 

04 

3 

2 

1 

6 

93ft20 

1 

1 

5 

7 

12 

1 

1 

Total  . 

102 

43 

108 

1 

18 

24 

296 

Total  number  brought  down^  29C 

Sloops  rigged  as  ships   30 

„      „     asbrigt   11 

Brigs   6 

Surveying  vessel   1 

Bombs  •       .       •  2 

Fireships   9 

Storeships   2 

Anned  vessel   1 


Carried  forward  ^8 

5 . 
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Brought  forward  858 


Armed  tender   1 

Tenders   4 

Vettds  rigged  as  tloops   2 

Cutters   19 

Armed  schooners  8 

Hospital  ship   I 

Yachts   11 

Hoys,  lighters  and  transports   ....  50 

K<  criving  ships   16 

Hulks   10 


General  Total  .  475 

And  as  two  of  the  ships  under  the  head  of  "  Building  were  then  fin- 
ished, there  were  serenty-seyen  ships  of  the  line  at  that  time  "  lying  up  in 
good  conditbn,  at  sea,  or  in  oommisuon  for  sea  sernoe,  or  on  the  itocics 
completely  ready  for  lannching ;  berides  seven  under  repair^  some  <^  which 
were  in  a  state  of  forwardness."4i 

This  was,  therefore^  nearly  the  state  in  which  the  British  nsry  stood 
when  the  war  of  the  revelation  broke  oat  in  the  beginning  of  the  year  1798. 

In  December  1790,  the  IRbemia  of  110  guns  was  ordered  to  be  boilt  at 
Plymouth,  and  the  ViUe  de  Paris  of  110  gims  at  Chatham.  These  were 
the  two  first  ships  mounting  110  guns  built  in  En^aiid.  The  JKtenwa 
was  launehed  in  1804^  and  the  ViUe  de  Parii  in  1795 the  dimenslona  of 
these-two  ships  were  as  follows : — 

Burthm 

LeagOi  on  gnn  Deck.      BnCdth  Extreme.  Depth  In  Hold.  in  Ton*. 

merma....  201ft.2in.  68ft.lin.  22ft.4in.  2606. 
ViUedeParii   192..  2..       53..  2i..       22..  2|..  2851. 

And  their  armament  was  established  to  carry  on  the  lower-deck,  thirty 
32  pounders  ;  middlc-dcck,  thirty  24  pounders ;  on  the  upper-deck,  tliirty- 
two  18  pounders ;  and  on  their  quarter-deck  and  forecastle,  eighteen  12 
pounders :  whereas,  the  Brt/oftnui,  built  in  17G2,  the  Hoyal  Sovereign  built 
in  1786,  and  the  Royal  George,  built  in  1788,  each  carried  100  guns ;  they 
had  on  their  lower-deck,  twenty-eight  42  poonden;  on  their  middle-deck, 
twenty-eight  24  ponnden;  on  their  upper-deck,  thirty  12  pounders;  and 
on  thdr  quarter-deck  and  fiweeastle,  firom  twelve  to  sixteen  12  poimdeBS. 
This  anoament  for  100  gun  ships,  appears  to  have  been  proposed  in  1716, 
— except  that,  tiU  the  year  1762,  they  had  firom  twelve  to  sixteen  6  poonders 
on  their  quarter-deck  and  forecastle,  ffia  Royal  Sooenign  was  ehanged 
from  42  to  82  pounders  on  the  knrer-deek  in  1798,  while  soosie  of  the 
sliips  of  100  gnnsconlanued  the  42  ponndenon  their  lower-decks  till  1804 ; 


*  Denriok,  p.  198. 
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Init  aoon  after  this,  the  whole  were  exehaiiged  fbr  82  pounders,  and  guns 
of  this  aiie  were  found  to  be  loaded  and  worked  much  quicker,  and  to  a 
greater  advantage  in  action. 

In  1792,  Sir  Williain  Bole;,  then  surveyor,  added  to  the  navy,  by  the 
launch  of  the  Aeatta,  one  of  the  largest  fingatea  built  in  ISngland.  The 
Aica$ta  moonted  forty  gons :  thirty  18  pounders  on  the  main-dedc,  and  on 
the  quarter-deck  and  forecastle,  ten  9  pounder  long  guns,  which  remained 
until  carronades  were  introduced;  when  she  was  armed  on  the  quarter- 
deck and  foirecastle  with  four  9  pounder  long  guns,  and  sixteen  carKmadea 
of  82  pounds.  This  ship  waa  intended  to  take  the  plaoe  of  the  forty-fofur 
gun  ahq^  on  two  decks.  Her  dimensions  were  as  follows:  length  on  deck, 
154  foet;  breads  extreme,  40  foet  9|  inches;  depth  in  hold,  14  feet  8 
inches;  and  burthen  in  tons,  1142.  Sir  John  Henskw  next  followed,  in 
the  hnmeh  of  the  (ktmbrUm,  in  1797. 

Many  statements  and  opiniona  bearing  a  highly  important  relation  to 
the  interests  of  the  navy,  and  embracing  those  interests  on  a  very  com- 
prehensive scale,  were  given  on  different  occasbns  by  Mr.  Snodgiass,  who 
had  been  many  yeara  surveyor  of  shipping  to  the  Honourable  East  India 
Conqpat^  ;-~as  in  ins  evidence  before  a  conmiittee  of  the  House  of  Com* 
moos  in  1771,  in  his  evidence  before  the  commissioners  of  land  revenue 
in  1791,  and  in  a  letter,  in  1776,  to  the  Right  Hon.  Henry  Dundas,  one 
of  the  secretaries  of  state,  and  prendent  of  the  board  of  commissioners 
for  the  affairs  of  India.  As  his  obscn  ation  had  been  very  extensive,  and 
aa  his  opinions  were  generally  sound  deductions  &om  liis  experience,  ob* 
sorvation,  and  comprehensive  knowledge,  and  are  therefore  still  interesting,  a 
digested  view  of  his  most  important  remarks  are  here  presented  to  the  reader. 

We  will  notice,  first,  his  opinion  of  the  capabilities  of  the  country  to  sup- 
ply timber  for  the  sendee  of  the  navy.  He  considered  that  the  forests 
and  crown  lands  could,  in  the  course  of  thirty  or  forty  years,  be  made  to 
yield  a  sufficient  quantity  of  oak-timber  to  meet  the  constant  demands  of 
the  dockyards  for  this  article;  or  if  such  sliuuld  not  be  the  case,  he  re- 
commended the  pim^hase  of  waste  lands  consisting  of  clayey  soil,  and  the 
planting  of  them  with  timber  trees,  allowing  in  every  case  the  trees  to 
reach  their  maturity  before  they  were  felled.  And  he  gave  it  as  his 
opinion,  that  there  were  sufficient  lands  lying  within  forty  or  fifty  miles 
of  water-carriage  in  the  different  counties,  to  yield  such  a  produce  of  ship- 
building timber,  if  the  whole  should  be  managed  to  good  advantage,  as  to 
render  England  permanently  independent  of  foreign  countries  for  the 
supply  of  this  material.  It  is  a  matter  of  regret  that  his  views  on  this 
important  subject  did  not  lead  to  more  extensive  practical  results  :  but  it 
is  liighly  probable  that  they  led  to  the  forming  of  more  comprehensive 
views  relating  to  the  native  production  of  timber,  than  might  otherwise 
have  been  entertained  by  the  commissioners  of  woods  and  forests. 

For,  according  to  the  report  of  the  commissioners  of  woods  and 
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forests  in  June  1812,  the  expense  of  enclosing,  pUnting^  kc.,  ground  finr 
the  growth  of  timber,  vonld  be  about  £5  an  acre.  It  was  also  stated, 
that  dghty  oak  trees  might  grow  on  an  aoe.  The  estimate  of  ei^ense,  is 
not,  however,  qnite  conect;  for  the  expense  of  endosingwoBld  ^KmimA^  as 
the  qnantit7  of  land  enclosed  became  greater.  Itwoidd  beibQndtQo,thata 
laige  oak  of  sixty  years' growth  wonMreq[oiieei^ty-eic^tsqw  and 
the  quantity  of  timber  whidi  trees  of  this  age  bear,  on  an  average,  is  firam 
sixty  to  seventy  feet.  Taking  this,  now,  as  data^  and  the  average  meet- 
ings to  be  woarth  about  £7  per  hiad,  it  would  result,  that  after  deducting 
firom  the  proceeds  the  expense  of  ^antmg^  admitting  the  first  onthiy  to 
have  been  £5  per  acre,  that  of  repairing  fences,  &a,  and  aUowing  for  the 
value  of  rent,  the  annual  profit  would  be  i68  on  each  acre,  continued 
through  sixty-five  years. 

In  making  this  estimate,  it  is  supposed  that  the  trees  will  be  at  first  a 
yard  apart,  and  thinned  every  ten  years,— yielding  poles,  small  timber, 
bark,  &c.,  of  the  value  of  £240;  and  finally,  at  the  end  of  sixty-five  yean^ 
if  the  plantation  had  been  well  managed,  sixty-six  loads  of  timber,  «i«ltttig 
a  total  value  of  the  produce  of  an  acre  £700^  whilst  the  expense  of  plant- 
ing, keeping  up  enclosures,  interest  of  money,  and  rent  woidd  not  exceed 
£150,  leaving  a  clear  annual  profit  of  at  least  £8  an  acre. 

The  value  of  the  timber  to  the  state  is,  however,  of  fax  more  importance 
thsu  the  profit ;  and  the  value  of  the  produce  is  increased  by  judicious  at* 
tention  to  the  selection  and  to  the  times  of  felling  it,  so  that  the  timber 
may  be  cut  down  in  its  best  condition.  These  statements  ui  profit  are 
taken  at  a  low  estimate;  and  the  statement  of  eq^diture,  cultiva- 
tion, &c.,  are  drawn  firom  the  best  authorities,  as  Airowsmith,  Dr.  Bean- 
fort,  Newenham,  Chalmers,  and  others.  It  also  appears  that  there  are 
more  than  13,000,000  of  acres  of  waste  land  that  might  be  cultivated  for 
the  growth  of  timber;  and  although  to  several  species  of  timber  trees 
there  is  a  peculiar  adaptation  in  some  conditions  of  the  soil,  yet  there  is 
good  authority  to  believe  that  oak  will  grow  on  almost  every  soil :  which  even 
Evelyu  appears  to  admit.  If  therefore  the  cultivation  of  this  species  of 
timber  trees  should  engage  the  attention  which  the  subject  deserves,  every 
Avastc  corner,  licdfre-row,  and  bank  of  a  river  would  soon  be  planted  with 
tliis  valuable  species  of  tree  ;  and  in  a  few  a^cs,  our  posterity  would  realize 
a  complete  iudcpondence  of  foreign  supplies  of  oak-timber.  But  if  private 
enterprise  should  not  be  caUed  forth  in  this  respect  to  the  extent  which 
may  be  considered  desirable,  still,  the  cultivation  of  large  tracts  of  waste 
land  remains  to  be  considered  as  a  matter  of  national  interest,  against 
which  we  see  no  vaUd  objection. 

It  appears  by  a  statement  laid  before  Parliament  in  1 797,  that  firom  the 
time  of  the  accession  of  queen  Anne  to  that  period,  there  had  been  1 776 
bills  brought  in  for  enclosures,  the  average  enclosure  under  each  bill  being 
1769  acres;  and  in  the  twenty  years  following  that  date,  there  were  1870^ 
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bills,  making  the  total  uuraber  in  the  115  years,  SGIG :  and  tlic  whole 
quantity  taken  in,  by  virtue  of  all  these  bills,  gives  an  average  annual  en- 
closure of  27,319  acres.  Now,  according  to  the  parliamentary  report  for 
June,  1812,  already  mentioned,  forty  trees  grew  on  an  acre,  and  the  ave- 
rage produce  was  rather  more  than  a  load  of  timber  to  each  tree  at  sixty 
fears'  growth  ;  or  about  sixty-six  loads  on  an  acre,  or,  an  acre  produces 
ibout  a  load  of  timber  in  a  year.  Hence,  if  the  quantity  of  land  enclosed 
ander  the  bills  above  mentioned  were  regularly  and  successively  planted, 
diere  would  be  an  annual  produce  of  52,362  loads  of  timber.  From  these 
Btatcmcnts  it  appears,  that  if  proper  attention  were  paid  to  the  cultivation 
of  oak  trees,  the  propriety  of  the  opinions  expressed  by  Mr.  Snodgrass  in 
1771  and  1791  would  be  verified.  And  it  must  be  evident  that  whilst 
the  navy  constitutes  the  principal  basis  of  our  national  strength,  it  is  a 
matter  of  vast  importance  that  land  should  be  cultivated  to  supply  ma- 
terials for  its  construction,  rather  than  that  it  should  remain  unproductive 
altogether.  But  the  capabilities  of  the  coimtry  for  the  growth  of  timber  can 
never  be  fully  developed  by  legislative  measures,  separate  from  private  in- 
terest and  patriotism,  which,  pervading  the  nation,  should  combine  >vith  pub- 
lic regulations  to  turn  to  the  best  account  the  productive  force  of  the  soiL 

It  would  not  be  proper  here  to  do  more  than  point  out  the  important 
advantages  and  the  practicability  of  the  plan  suggested.  Nor  would  we 
offer  a  hint  that  could  be  construed  to  vindicate  the  propriety  of  legisla- 
tive interference  with  private  transactions,  the  interests  of  which  are,  it  is 
believed,  generally  prosecuted  with  the  greatest  advantage,  whilst  there  is 
entire  fireedom  of  choice  and  sound  diacretum  xegnlating  a  spirit  of  libond 
enterprise.  Aa  to  the  aiivaiitage  of  ealtivating  land  foot  the  gnwtli  of 
tunber  tnet  to  ft  very  greail  eitent  on  privBte  eatatea,  it  moat  be  aiDowed 
tbaly  in  making  plantationa,  a  proprietor  nraat  conaent  to  merge  bia 
proscnt  Inteieat,  and  yield  up  to  bia  beirafha  benefitaof  bia  own  diacretioii ; 
wbilst  tb^  mig^t  bear  a  fiivonrable  relation  to  bim  and  to  the  atate  in 
gmnd.  At  tbe  aame  time  it  may  be  hoped  that  whatever  legislative 
meaaavea  have  been  taken^  to  promote  tbe  cultivation  of  timber  treea  aa  a 
national  nndertaking^  may  be  canned  ont  witb  fnU  force  and  efficacy  to 
coming  ages ;  so  that  the  forests  and  plantations  of  our  country  may  sup- 
ply the  surest  meana  (^constructing  and  maintaining  a  navy,  koA,  accord- 
ing to  tbe  words  of  Mr.  Snodgrass, "  effectually  prevent  the  want  of  that 
arddefor  the  navy,  ui  fuluuv*" 

In  the  evidence  which  Mr.  Snodgrass  gave,  as  alraady  mentioned,  in 
1771  and  1791,  there  were  several  important  statistical  fiMts  mentioned. 
Amongst  these,  we  find  that  the  consumption  of  timber  for  the  nary  ficom 
the  year  1771  to  1791  waa  double  of  what  it  bad  beenfirom  tbe  year  1751 
to  1771 ;  that  the  East  India  shipping,  of  British  build,  increased  in  ton- 
nage,  from  the  year  1771  to  1776,  from 46,000 tons  to  79,918  tons :  and  that 
the  price  of  building  East  India  shipping  had  increaaed  from  20f.  to  40t. 
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per  ton,  ])iii»cipally  in  consctj^ucucc  ot  closer  contracts^  and  of  their  being 
more  8nbstanti;illy  built. 

In  1771,  two  East  India  ships  of  8G1  tons  burthen,  were  built  for 
j610  \0s.  per  ton,  whilst  a  sixty-four  j^nn  s!ii[)  of  1396  tons  w.-us  built  in  a 
private  yard  at  the  cost  of  tlG  12.v.  Vul.  per  ton.  In  18C)0,  ships  of  the 
line  cost  .€21  per  ton  i)iiiklinj;;  and  in  1803,  as  much  as  i'i.")  to  t.'JO  per 
ton  was  ^iven.  The  price,  however,  from  1807  to  1810,  was  only  i;33  10*. 
East  India  ships  of  12(X)  tons  cost,  in  1800,  tl8  18.*.  ;  iu  1801  and  1805, 
£U2  ;  in  1809,  €26 ;  in  1811,  .€27  ;  and  in  182  I,  .L18  16*.  6^/.  per  ton.  • 

Mr.  Snodgrass  pointed  out  the  relation  between  the  tonnjige  and  the 
cost  of  ships.  And  in  illustrating  his  statements  on  this  subject,  he 
stated  that  if  two  India  shipa  of  600  tons,  and  one  of  1200  tons  were  built, 
it  woidd  be  found  that  the  two  small  ships  had  consumed  nearly  three- 
fourths  more  hi  number  of  oak  trees  tlian  the  large  one :  hence,  the  build- 
ing  of  small  ships  must  incrcasa  the  demand  far  young  growing  trees,  and 
diminish  the  sources  of  supply  of  large  full  grown  timber.  It  may  be  ne- 
cessary to  observe  here,  that  as  to  the  economy  of  timher,  tiie  iDostration 
of  Mr.  Snodgrass  must  not  he  admitted  to  the  extent  to  whkh  it  may  at 
tint  appear  to  be  applicable.  Much,  tending  to  modify  the  fiict  he  itstted, 
depends  on  the  fidla  of  timber:  in  many fiJls  there  is  a  great  proportion 
Off  sraaUer  timber;  and  owners  of  hnd,  fiequently,  for  the  sake  of  clearing 
their  lands,  or  for  pecnniaiy  considerations,  fell  their  timber  before  it  ia 
fully  grown:  so  that  a  large  proportion  of  the  timber  which  ia  cut  ia  not 
allowed  to  arriYC  at  its  full  growth,  no  regard  being  had  to  the  wants  of 
the  ship-builder,  nor  any  respect  to  the  adaptation  of  the  timber  to  par- 
ticular purposes.  Hence,  there  will  always  be  a  good  supply  of  timber  of 
moderate  growth,  irrespectively  of  any  particular  demsnd.  The  timber 
which  it  is  the  most  difficult  to  obtain  for  the  Royal  Navy,  is  curved  tim- 
ber, and  large  timber  for  beams,  stem-posts,  &c. 

Mr.  Snodgrass  adduced  in  support  of  his  statement,  that  between  the 
years  1771  and  1791  the  price  of  timber  under  forty  foet  meetings  had  in- 
creased in  price  J^fteen  shillings  a  load,  whilst  timber  of  sucty  foet  meetings 
had  increased  onfy  Jive  shillings.  He  regarded  this  difference  in  the  in- 
crease of  price  as  oondusive  evidence  that  there  had  been  a  greater  demand 
for  small  timber  than  for  large;  but  the  inforenoe  to  be  deduced  from 
this  fact,  must  depend  on  two  circumstances : — the  state  of  the  foils,  and 
the  demand  occasioned  by  the  increased  number  of  ships  built. 

In  the  course  of  replying  to  the  questions  of  the  commissionem,  Mr. 
Snodgrass  advanced  the  opinion,  that  it  was  not  good  for  the  service  that 
three  years'  stock  of  timber  shoidd  be  kept  in  the  dockyards,  on  the 
ground,  as  he  considered,  that  the  timber  would  deteriorate  by  being 
kept.  There  is  no  doubt  that  the  preservation  of  timber  in  store  must 
depend  in  a  very  great  degree  upon  the  manner  in  which  it  ia  stowed, 
and  the  means  used  to  season  it  and  to  protect  it  from  exposure 
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to  extreme  chancres  of  the  weather :  and  it  is  probable  that  his  opinion 
may  liavc  ])('cn  supported  by  observations  whieh  he  had  made,  when  tlie 
.same  means  were  not  employed  to  protect  the  timber  as  arc  used  in 
the  present  day.  But,  on  several  considerations,  it  appears  desirable  to 
have  always  a  good  stock  of  well  seasoned  timber  in  the  dockyards ;  since 
the  seasoning  of  timber  requires  time,  which  cannot  be  ensured  except  by 
having  a  good  stock  already  sufficiently  seasoned.  There  is  no  doubt  that 
timber  may  be  kept  too  long;  but  the  deterioration  of  timl)cr  through 
keeping  takes  place  in  the  absence  of  housing,  and  of  those  protective 
means  by  which  timber  should  be  screened  from  too  strong  currents  of 
air,  in  the  course  of  its  becoming  seasoned,  and  subsequently.  lie  further 
gave  it  as  liis  opinion,  that  rough  timber  becomes  injured  by  being  kept 
piled  together.  Now  it  is  very  possible  to  keep  it  too  long  in  that  state  . 
but  it  is  certainly  useful  to  have  a  quantity  of  rough  timber  at  least  par- 
tially seasoned,  that  timber  of  particular  curvature  may  be  selected  as  it  is 
required^  which  frequently  cannot  be  obtained  from  sided  timber.  This 
often  dbviatea  the  necessity  of  mixing  veiy  green  with  well-seasoned  tim- 
ber, m  building  ships,  —  a  practice  which  should  always,  if  possible,  be 
ttvoidied.  But,  for  the  ooBvoikiiee  of  selection,  rough  tifloher  should  be 
spveadupon  the  ground  when  soch  an  amngement  is  pnicticable,  nther 
than  piled  togeUier,  whilst  that  would  at  the  same  time  oonduce  to  its 
pieaervation.  Timber  should  not  remain  more  than  two  years  in  its  rough 
state;  but  as  soon  as  the  si^,  or  wood  not  folly  dabomted,  is  decayed,  the 
timber  should  be  sided.  And  Mr.  Snodgrass  considered  that  timber  ought 
always  to  be  eat  to  its  proper  shape  as  near  as  oonvenient  to  the  place  where  it 
grows.  If  this  were  practicable,  it  wonld  be  most  deainib^  as  it  would  be  in  a 
better  state  for  seasoning,  the  costof  oonTejance  would  be  much  less,  and 
therewonld  be  finrless  risk  ofreoei?ing  unsound  timber.  He  considered  the 
loss  on  the  oonversMm  of  rough  timber  to  be  about  one-half  in  private  yazds, 
and  something  more  in  the  government  dockyards.  Experience  shows  that 
in  the  dod^ards,  the  loss  does  not  generality  exceed  thai  quantity;  andinthe 
En^tsh  sided  timber,  the  loss  is  about  two-fifths ;  while  in  the  Italian  it  is 
much  less.  He  recommended  that  oouTerted  timber,  thick-stuff,  and 
plank  should  be  placed  undercover,  in  such  a  manner,  that  the  whole  might 
be  capable  of  receiving  a  moderate  enzrent  of  air,— too  strong  a  eurrent 
shoold  be  exohided,  as  it  is  iiijurioas  to  such  timber; — and  his  veoom- 
mendation  appears  to  have  been  snbsequently  attended  tOt 

It  haa  been  observed,  that  Mr*  Snodgrass  did  not  think  it  ei^edient  to 
keep  a  large  stodc  of  timber  in  the  dod^pards ;  instead  of  this,  he  re- 
commended that  timber  ahoold  be  converted  as  soon  as  it  was  received; 
and  then  be  seasoned  as  it  stood,  composing  the  frames  of  ships,  under  a 
roof  saflBdenti^  large  to  cover  the  whole  ship.  Tlie  views  hdd  by  Mr. 
Snodgraas  at  that  time,  were  subsequently  entertained  by  many  experi- 
enced ship-builden;  but  tbey  were  not  carried  into  full  effect  until  some 
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time  afterwards^  when  the  roofing  over  docks  and  ships  became  general  in 
the  goTsnunent  dockyards. 

Genend  Benthain  proposed  the  housing  over  of  docks,  in  such  a  way  as 
tohave  within  them  efficient  meana  ef  miming,  ventiUiting^  and  artificially 
lighting  the  interior.  Audit  may  be  hoped  thai  iom«ia&  and  ooavenknt 
method  of  lighting  will  be  introdoeed  into  tbeae  eataUisbmenta  befine  the 
exigences  of  the  aerrioe  ahall  again  require  it ;  for,  the  means  whidi  were 
used  during  the  last  war,  when  it  waa  necessary  to  work  late, — aa  the 
burning  of  tordieB,  tarubairels,  &c.,  to  prodnoe  a  lig^t  fiir  the  men  to  woik 
by,  on  the  ootaide  of  ahipa,  cannot  but  be  deemed  very  dangennu  in  a 
place  where  ao  large  quantities  of  combostible  materiala  are  on  every  aide. 
It  was  proposed  also  that  there  should  be,  in  Ihericinilyof  the  slips,  steam- 
kilns  far  bending  the  planks,  and  maehtnery  finr  peifiBrming  the  moat  b^ 
boriooa  operatiianaof  work  in  those  plaoea ;  but  it  appears  that  these  aug- 
gestionsi  whidi  certainly  would  hm  been  of  great  piddic  benefit,  wore  not 
entertained,  on  account  of  the  expense. 

Aa  it  regarda  the  covering  of  dodu  and  aUpsi,  it  may  be  remarked  that 
the  practice  bad  prevailed  at  Venice  fiir  a  very  long  period  before  it  waa 
introduced  into  tfaia  oounftxy;  aa  i^pean  from  the  evidence  given  before 
the  eommisaiimera  of  land  revenue  by  Mr.  Strange,  who  waa  conanl  there 
in  1792:  he  stated  also,  that  twenty-two  large ahipa  had  been  on  covered 
alipsi, — some  of  them  for  neariy  aixty  years.  In  CarlMrona,  there  were 
also  several  covered  dodcs,  previously  to  their  being  introduced  into  the 
dockyards  of  England ;  wad  both  ICr.  Nicholla  and  Mr.  Snodgraaa  re- 
commended the  bmlding  of  roi^,  nmAj  thirty  yeara  befine  any  were  con« 
atmcted  in  our  dockyarda.  Perhapa  no  improvement  in  these  eataUialu 
ments  has  had  a  more  decided  tendency  to  preserve  the  tunher  and  add  to 
the  durability  of  ships,  than  the  building  of  roo&  over  docks  and  atipa ;  at 
the  same  time,  that  it  has  added  immensely  to  the  comfort  and  conveni- 
ence of  the  men  employed  on  the  ships  beneath  them. 

Before  the  breaking  out  of  the  French  revolutionary  war,  several  ships 
had  been  covered  over  with  a  sHght  housing,  whicli  waa  removed  when 
the  ship  waa  launched.  And  in  the  year  1792,  the  fore  and  after  parts  of 
ships  were  covered  over,  as  the  fore  and  after  deadwood  and  stem-fj*ames|, 
to  protect  the  heels  of  the  fore  and  after  cant  timbeia  whilst  the  finune 
was  standing  to  season. 

With  respect  to  the  repairing  of  ships,  Mr«  Snodgiaa^  in  the  oouae  of 
his  evidence,  gave  it  as  1^  opinion,  that  in  point  of  economy,  there  waa  a 
great  mistake  in  ^ving  ships  rery  extensive  repairs ;  and  stated,  in  sup- 
port of  his  opinion,  that  many  a  ship  has  cost  as  much,  under  n  thorough 
repair,  as  two  new  ships.  lie  recommended  that  ships  should  have  slight 
repairs,  and  be  strcngtlicned  with  iron  riders  and  standards  if  they  were 
needed,  but  not  have  the  timbers  of  their  frame  shifted.  There  arc  few 
shipwrights  who,  on  maturely  considering  the  economy  of  repairs,  would 
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not  Agree  with  Mr.  Suodgrass,  tliat  large  repairs  are  often  attended  witli  a 
wa.steful  expenditure  of  materials  and  labour;  whilst  the  timbers  k^ft  in  tlic 
frame  cannot  generally  be  expected  to  last  so  long  as  the  new  materials; 
but  may,  very  probably,  tend  to  induce  dec;iy  in  them.  Still,  there  are 
often  tini])crs  found  prematurely  decayed,  owing  to  causes  which  it  is  not 
easy  to  ascertain  ;  and  if  such  timbers  were  not  removed,  thiy  might 
spread  decay  to  a  very  serious  extent.  This  makes  it  desir.iblo  that  in 
forming  and  combining  tlie  difterent  parts  of  a  sliip,  they  should  be  so 
disposed,  that  defective  parts  may  be  removable  with  the  least  possible 
difficulty.  This  forms  a  great  objection  to  the  iron  plates  that  have  of  late 
been  let  into  the  frames  of  ships,  because,  as  they  cross  several  tind)ers  of 
the  frame,  as  well  as  many  strakes  of  planking,  a  defective  timber  caunot 
be  removed  without  great  trouble  and  cxj)ense. 

jS'ow,  although  it  must  be  admitted  that  the  expense  of  thorougli  re- 
pairs is  often  very  great,  and  in  some  cases  it  exceeds  perhaps  what  ouglit 
to  be  incurred  in  the  rej)air  of  an  old  ship,  yet,  the  author  is  not  aware 
that  anv  case  such  as  Tvfr.  Snodijrass  mentioned,  ever  occurred  in  the 
government  dockyards.  If  the  expense  of  thoroughly  repairing  any  ship 
amounted  to  the  cost  of  building  tivo  ships,  it  was  more  likely  to  have 
taken  place  in  a  private  yard  than  in  any  of  the  national  yju-ds ;  as  the 
repairs  of  ships  of  the  navy,  both  previously  and  subsequcutiy  to  liis  time, 
have  cost  much  less  than  tlieir  first  expense.* 

Mr.  Snodgniss  further  gave  his  o[)iuion  on  several  points  in  tlie  con- 
struction and  building  of  ships.  With  regard  to  the  form  of  the  side,  he 
objected  to  the  tumbling-home,  whicli  in  his  day  was  carried  to  excess ; 
and  he  proposed  tlie  alteration  which  is  shown  by  the  dotted  line  in  the 
comparative  sections  (Plate  ID,  fig.  1.)  The  advantages  of  a  wall-side  over 
that  with  a  tumbling-home,  is,  that  it  gives  more  room  on  the  gang-waya 
and  quarter-deck  for  wt)rking  the  ship  ;  and  reduces  the  curvature  of  tlie 
fourtii  futtoeks  aud  top  timbers.    Since  that  time,  the  degree  of  tumbling- 

*  We  find  that  the  Boi/al  WiViam,  built  in  1719,  .cost  in  building,  about  i!3o.7f) },  and 
when  reduced  in  IT'w,  from  1(K)  firuiis  to  84  guns,  cost  for  repair  £20,981 ;  sud  during 
a  period  of  twenty-live  years,  had  three  repairs,  which  cost  jt*14,U37. 

The  iiotful  Ueorge  {Plate  IG  b),  built  in  17oG,  cost  in  building,  £Mfi6^ :  she  had  a 
laige  r^sir  in  1768^  at  an  expense  of  JBSdfiOlf  and  between  tbis  period  and  178^  bad 
firar  repain,  vbicb  cost  £18,6S6.  Hie  FomdnjfmUj  wbich  wm  taken  from  tbe  Fienob 
in  1758,  had  a  large  repair  at  Pljmonth  in  1774,  costing  £3:^,609^  and  had  three  repairs 
between  this  period  and  178U,  at  an  expense  of  £\-l~-2\.  Many  more  statenu  titsi  might 
be  given  on  the  repairs  of  ship.s ;  hut.  iu  no  instance  do  wc  find  that  an^'  single  repair 
coet  more  than  tbe  expense  of  huildiug. 

It  WM  oonaideied  good  policy  for  many  Teen  after  Bfr.  Snodgraw  gave  bis  eiidence» 
that  if  the  floor  timbers  could  be  saved,  on  account  of  the  soardty  of  laxge  timber,  it 
woold  be  proper  to  r^Mur  a  ship  -,  but  f  *r  some  years,  repairs  have  been  carriod  on  move 
econnmioally.  hy  more  extensively  piecing  defective  timbers  in  the  frames  of  ships  ;  nor 
can  it  be  considt  red  economy  to  repair  a  ship,  if  the  total  expense  should  exceed  one- 
half  of  the  original  cost  of  her  building. 
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home  has  been  very  much  diminished  ;  and  the  moderate  curvature  given 
to  the  top-sides  of  ships  of  the  present  day,  is  undoubtedly  tlie  liest  that 
has  yet  obtained  in  the  navy,  with  regard  both  to  tlie  convenience  of 
gettin^r  timber  of  the  proper  degree  of  curvature,  and  also  to  tlie  working 
of  tiiL  sliips,  for  which  it  allows  ample  room.  For,  wliilst  the  excessive 
tumbling-liome  was  subject  to  very  serious  objections,  so  also,  in  the  royal 
riRvv,  would  be  the  extreme  of  upright  sides  which  is  given  to  the  ships  of 
tlie  East  India  company;  since,  in  ships  of  war,  having  to  carry  heavy  guns 
on  their  uppt  r  decks,  there  would  be  a  greater  tendency  in  the  top-sides 
to  work,  and  in  the  ships,  to  labour. 

Mr.  Snod-rrass  appears  to  have  been  the  first  to  suggest  the  use  of  iron 
for  knees  and  standards,  instead  of  wood.  It  is  probable,  that  his  motives 
for  this  alteration,  may  have  arisen  from  considering  the  difficulty  there  was 
in  obtaining  knee-timber,  and  also  the  importance  of  strength  and  com- 
pactness, whilst  iron  is  less  cumbersome  than  wood  for  such  purposes  (see 
Plate  19,  fig.  2).  The  difficulty  of  obtaining  knee-timber,  was  experienced 
very  much  a  few  years  afterwards ;  and  it  led  to  the  proposal  of  several 
plans  with  the  view  to  obviate  the  inconveniences  of  this  difficulty :  but 
these  will  be  stated  in  another  part  of  this  history. 

Mr.  Snodgrass  proposed  also,  the  use  of  diagonal  braces,  which  should 
extend  from  the  keelson  to  the  gun-deck  beams.  {Plate  19,  fig.  3.)  This 
plan  was  tried  in  some  of  his  majesty's  ships,  and  in  the  Orion  of  seventy- 
four  guns,  in  the  year  180.J,  One  end  of  the  braces  was  attached  to  the 
keelson — an  almost  immoveable  point,  and  the  other  end  was  attached  to 
the  side ;  and  hence,  at  every  alteration  in  the  transverse  form,  especially 
when  the  ship  was  rolling,  a  motion  took  place  tending  to  separate  the 
side  from  its  connection  with  the  beams.  As  these  braces  were  not  found 
to  answer  the  purpose  for  which  they  had  been  proposed,  they  were  discon- 
tinued in  ships  of  the  royal  navy. 

With  respect  to  the  building  of  ships,  Mr.  Snodgrass  gave  it  as  liis 
opinion  before  a  committee  of  the  House  of  Commons,  that  it  would  be 
better  for  govcruujent  to  have  ships  of  war  built  by  contract  in  private 
yards  in  the  time  of  peace  ;  so  that  more  ships  might  be  built,  with  well- 
seasoned  timber,  in  readiness  when  required  in  war;  and  also  that  the  ship- 
wrights in  private  yards  might  have  constant  employment,  and,  therefore,  a 
sufficient  inducement  to  remain  in  the  country.  He  was  of  opinion,  that  if 
ships  built  in  private  yards  bad  as  much  time  to  become  seasoned,  as  those 
built  in  the  king's  yards,  they  would  be  the  most  durable ;  since,  as  he  stated^ 
private  builders  use  sounder  and  better  timber  than  that  obCabied  in  go- 
vemment  yards.  This  opinion  has  been  held  nnoe ;  ai  it  is  considered 
that  private  buUdera  often  obtain  the  fiiat  dioioe  of  timber  after  the  ftdla. 

In  connection  with  a  notioe  of  thia  xeooamtendatUm^  it  may  be  men- 
tioned, that  in  the  deventh  report  of  the  oommiiwrionera  of  land  reve- 
nue, and  in  an  appendix  to  the  report,  it  is  stated  that  the  oomnussion- 
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en  of  the  na\7,  in  answer  to  tiieir  mqumes,  liaye  given  thdr  opinion  iAat, 
on  an  average,  the  ships  built  in  the  king's  docfcyarda  would  last  fifteen 
yean ;  whilst  those  built  hy  contnct  would  last  only  about  teu  yean. 
Tlie  greator  dunhility  of  the  former,  they  attributed  to  the  timber  being 
better  seasoned,  and  also  to  their  being  longer  in  biulding, — adicum- 
atanoe  which  would  contribute  greatly  to  their  durability.  In  serersl  cases 
which  have  taken  place  since  that  time,  the  opinions  of  the  oommissionen 
haYobeen  borne  out;  but  at  a  laterperiod  it  has  been  shown,  that  several 
aliipa  that  had  been  built  in  private  yards  in  the  time  of  the  war,  were  more 
durable  than  had  been  admitted  in  that  general  estimate,  while  the  con- 
traiy  has  likewise  been  the  case.  From  the  commencement  of  the  reign 
of  OecHTge  the  Third,  to  the  year  1791,  the  ships  built  by  contract,  and 
those  purehaaed,  amounted  to  256,666  tons,  whilst  those  built  in  the  na- 
tional dodiyards,  amounted  (mfy  to  181,862  tons ;  and  during  this  time, 
the  mean  duration  of  ships  of  the  navy  did  not  exceed  twelve  yean. 

In  December  1792,  when  firom  dicumstances  connected  with  the  French 
Bevolution,  a  war  broke  out  between  that  nation  and  England,  the  latter 
had  only  twelve  ships  of  the  line  in  comnussion,  and  thirty  ships  from  50 
to  20  guns.  But  by  the  remarkable  vigour  with  which  the  duties  of  the 
dockyards  were  carried  on,  there  were,  by  September  1793,.  seventy-one 
ships  of  the  line,  and  one  hundred  and  four  ships  from  60  guns  downwards. 

The  high  price  which  had  been  paid  for  stores,  and  the  difficulty  ex- 
perienced in  obtaining  many  of  them  on  the  breaking  out  of  a  war,  induced 
the  navy  board,  in  1788,  to  order  that  all  new  ships,  and  ships  in  good  con- 
dition, should  have  a  great  proportion  of  their  fiimiture  and  stores  appro- 
priated to  them,  and  duly  arranged  in  store ;  so  that  there  might  be  no 
difficulty  in  fitting  them  out  on  an  emergency :  and,  accordingly,  lord 
Bariiam  ordered  an  establishment  of  stores  to  be  kept  ready  in  the  maga- 
sines  of  the  dockyards ;  and  it  was  under  the  advantages  of  the  judicious 
arrangements  made  by  the  navy  board  in  1783,  of  appropriating  stores  to 
ships,  and  the  rcgiihitioiis  which  originated  with  lord  Barhnm,  of  form- 
ing an  establishment  of  stores  in  the  magazines  of  the  dockyards,  that  the 
obtaining  of  stores  for  them,  occasioned  no  delay  in  the  equipment  of  the 
ships,  on  the  breaking  out  of  the  revolutionary  war. 

The  Cambridgt  and  Princess  Amelktf  which  were  launched  in  17"  !•  and 
1757,  had  80  guns  on  three  decks  :  when  the  length  on  the  gim-deck  of  the 
Cambridge  was  only  166  feet,  breadth  47  feet,  and  depth  in  liold  20  feet ;  and 
that  of  the  Princess  Amelia,  165  feet  in  length  on  gun-deck,  breadth  47  feet  3 
inches,  and  depth  in  hold  20  feet ;  and  the  tonnage  of  the  Princess  Amelia 
1579,  and  of  the  Cambridge,  1615.  And,  at  this  period,  there  vas  an  es- 
sential difference  between  the  navy  of  En{2^1and  and  the  navies  of  France  and 
Spain,  tlie  latter  having  no  three-decked  ships.  Theii-  largest  ships  appear  to 
have  been  of  84  guns,  but  they  were  of  large  dimensions ;  as  was  found  by  the 
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which  ihip  hadalengflioii  the  gun-dedc  of  180  feet  5  SDBhai,lwfe>dtiiflitreiBe 
IKI  feet  8  indm,  depth  In  hold  28  feet,  and  hof^^  lliuled 
tothelniildiiigaf  abetter  elan  cf  two-decked  aMpt  in  and  we  do 

not  find  that  any  ships  of  80  guns  on  thvee-deeka  weve  bnik  after  1767, — 
nor  any  70  gun  ships  after  1776, — nor  any  60  gun  ships  after  1759.  It 
was  not  till  after  the  war  that  commenced  in  1 778^  when  the  French  har- 
ing  learnt  that  their  84  gun  ships  were  inferior  in  combat  to  our  three* 
ded»d  ships,  that  they  introduced  thiee-decked  ships  into  their  navy.; 
and,  according  to  Charnock,  the  Bretagne  was  built  196  feet  3  inches  long  on 
the  water-line,  and  53  feet  4  inches  in  breadth,  moulded ;  and  her  displace- 
ment 4660  tons;  about  100  tons  less  displacement  than  that  of  ships  of  the 
present  day.  However,  the  BreUigme  had  greater  dimensions  than  the 
English  first  rates  constructed  some  years  later,  as  no  three-decked  ship  was 
laid  dowA  of  these  dimensiona,  till  1 790 ;  and,  according  to  Chamock  (VoL 
III.,  p.  230,)  an  ordinance  was  issued  in  1786  for  establishing  the  dimen- 
sions of  the  French  fleet,  as  given  in  the  following  table,  which  exceed  the 
dimensions  of  English  ships  built  in  1793 ;  as  we  find  the  Ckesary  designed 
by  Mr.  Hunt  and  launched  in  1793,  was  only  181  feet  on  the  lower  deck,  50 
feet  5  inches  breadth  extreme,  and  2063  tons ;  while  the  Qw^en  Charlotte^ 
laimched  in  1790,  was  only  190  feet  on  the  lower  deck,  breadth  extreme 
52  feet  5  4  inches,  and  2286  tons ;  constructed  likewise  by  Mr.  Hunt.. 


wsivm  OP  MViPMVirr  vos  its 
M»imM  taamKM  Aoeomviiis  to 
FBsacK  BioviATioaa,  IT88. 

Tow. 

Tns. 

Too*. 

Tona. 

496 

489 

375 

314 

200 

131 

86 

39 

3 

Weight  of  the  eordacel 

and  rigxing  independ-  > 
eatof^e masts  ....  J 

330 

268 

245 

220 

160 

128 

92 

48 

24 

Water  finr  thiee  moaths  . . 

315 

293 

236 

192 

146 

90 

73 

34 

19 

Wdi^t  of  the  butts  or  casks 

52 

49 

40 

32 

24 

15 

12 

5 

3 

Frorinons  for  six  months  . 

617 

608^ 

447f 

3671 

278i 

1G7^ 

137 

44 

26^ 

Weight  of  the  equipage  . . 

137 

129i 

104| 

8G 

66 

39 

32 

15 

6i 

Stores  of  the  captain  &  1 

64 

58 

35 

30 

25| 

20 

18 

9 

6 

Clothing  of  the  men,  and  1 
weight  of  the  boats..  / 

40 

36 

30 

25 

20 

18 

15 

13 

9 

500 

400 

360 

245 

180 

146 

90 

55 

20 

Stone  or  shingle  ballad  . . 

195 

164 

148 

1  100 

80 

60 

24 

18 

10 

TotsI  weight  of  equipment 

2746 

2510 

^21 

|161H 

1180 

814 

579 

280 

'l26 

1 

Total  weight  of  hull,  &c. . 

5246|4910  3825  jSCMd^ 

|2300 

1479 

1162 1546  j266 
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When  it  became  known  in  England  that  tlic  king  of  France  had  been  ex- 
ecuted, the  government  ordered  the  French  ambassador  to  leave  the  king- 
dom ;  and  a  few  days  aftcnyards,  a  message  was  sent  from  Ms  majesty  to 
the  House  of  Commons,  "  which  in  fact  announced  the  commencement 
of  hostihtics  against  France."*  But  France  anticipated  the  piupose  of 
England  by  declaring  war  on  the  first  of  February. 

Tn  tlie  month  of  March,  government  voted  the  supplies  for  the  navy ; 
when  4o,000  seamen  and  m.'u-ines  were  granted  for  the  senicc  of  the 
year  ;  together  with  tlic  sum  of  j£669,205  for  tlic  ordinary  of  the  navy, 
and  .t:387,71()  extra  tor  tlie  building  and  repair  of  ships  :  and,  as  the  spring 
advanced,  active  mesisures  were  taken  to  dispose  of  the  naval  power,  in 
such  a  maimer  as  to  act  most  extensively  towards  def  ntin^  the  objects 
contemplated  by  the  French  republicans  ;  and  with  ♦  as  view,  a  fleet  was 
sent  to  the  West  Indies  ;  and  such  regard  was  ha  to  tlie  supplying  of 
foreign  stations  uith  fleets,  that  it  was  not  until  the  middle  of  July,  that 
a  fleet  ade(|uate  to  the  rec|uln'ments  of  the  channel  could  put  to  sea 
under  lord  Howe.  But  nothing  material  resulted  during  the  year^  from 
the  employment  of  this  fleet. 

Tlic  most  irnpoi-tant  consequences  of  naval  operations  during  the  year, 
resulted  from  the  employment  of  the  fleet  in  the  ^Mediterrancjm  under 
lord  Hood,  to  whom  the  inhabitants  of  Toulon  surrendered  their  citv  and 
the  harbour,  with  sdl  the  shij)s  it  contained,  on  certain  conditions  of 
trust.  It  wjis  not,  however,  by  the  mere  act  of  surrender  that  the  fleet 
lying  at  Toulon,  came  into  the  power  of  the  English;  for  a  considerable 
portion  of  the  fleet  was  in  the  hands  of  the  iTpublican  party.  The  fleet 
consisted  of  one  ship  of  120  guns,  one  of  80,  fifteen  of  n,  seven  frigates, 
and  ten  corvettes  ready  for  sea;  one  of  120  guns,  one  of  80,  two  of  74, 
and  a  frigate,  in  the  course  of  being  refitted ;  nine  ships  of  the  line,  five 
frigates,  and  two  corvettes,  lying  in  want  of  repair;  and  one  71  gun  ship, 
and  two  1^  gun  frigates  were  on  the  stocks  unfinished.  The  French  had 
likcw  ise  one  ship  of  the  line,  twelve  frigates,  and  four  corvettes  cruising  in 
the  McditciTanean. 

The  ships  of  the  line  brought  away  from  Toulon  by  admii'al  lord  Hood 
on  the  18th  December,  1793,  were  «as  follows  :  — 

lift  CVMnTPeWSe  de  LcBgihM^Lowa     BiMdtli  EstiMM.      D^thiaHold.  BwdMi 

MarseiBes..  120guns  208ft.  4in.  54ft.  9|  in.  25  ft.  0^  in.  2747 
LePuissant  ..  74  178  „  8  „  47,,1U,,  21„10  „  1794 
LePompee        80  „     182     2  „    49„0i„     21,,10|  1901 

The  Enghsh  did  not  long  hold  possession  of  Toulon ;  and  w  hen 
tlu^y  nerc  compelled  to  evacuate  the  place,  some  of  the  sliips  were  set  on 
fire,  and  others  remained  to  be  repossessed  by  the  successful  republicans; 


♦  Canipbeirs  History,  Vol.  VH.,  p.  300. 
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and  the  great  haste  with  which  lord  Hood  was  oblifed  ultimately  to  quit 
Toalon,  eompelled  him  to  reUnqioah  the  ehief  advantages^  in  point  of 
weakening  the  French  navy,  that  his  former  soooesaes  had  promlaed. 

Great  Britain  obtained  only  by  the  capture  of  Tonlon,  three  ships  of  the 
line  and  five  ftigateai  these  being  all  that  lord  Hood  was  able  to  carry 
tiWRy."*  A  later  historian  states,  that  besides  the  three  ships  of  the  line^ 
the  English  carried  off  twelve  of  inferior  rates ;  but  of  these  he  ssys  tew 
were  worth  much  to  their  new  masters/'f 

During  this  year,  the  British  navy  improved  considerably  in  its  effective- 
ness; and  at  the  commencement  of  the  year  1794,  it  had  in  commission 
eighty-five  ships  of  the  line,  eight  50  gun  ships,  twelve  of  4A  guns,  and 
ninety -eight  frigates,  besides  inferior  ships  and  vessels, — making  a  total  of 
279  ships  and  vessels  in  commissiou  for  sea  scrvice.l  The  sum  granted 
for  the  ordinary  of  the  nav\,  was  £558,021 :  and  that  for  the  extraor- 
dinary expenses  was  £547,310;  and,  86,000  seamen  and  marinea  were 
granted  for  the  service  of  the  navy. 

The  great  naval  event  that  distinguished  the  year,  was  the  general  en* 
g:ngement  on  the  Ist  of  June  under  lord  Howe,  who  gained  an  impor- 
tant victory  over  the  French,  when  he  captured  six  of  their  line  of  battle 
ships,  and  injured  another  so  much  that  she  sank  in  conscqncnce  of 
the  shot-holes  under  water.  In  the  Mediterranean,  the  island  of  Corsica 
was  compelled  by  the  English,  under  lord  Hood,  to  capitulate :  and,  in 
the  West  Indies,  several  important  islands  were  reduced  by  the  English 
under  vice-admiral  sir  John  Jervis.  But  one  of  these,  Qiiadaloupe,  was 
a  short  time  afterwards  recovered  by  tlie  French, 

Tliis  year,  there  wore  captured  from  the  French,  the  Pomone,  of  U)  guns, 
and  the  Rerolutionnaire  of  38  guns, — two  of  tlie  finest  frigates  that  had 
yet  been  in  the  possession  of  the  Euglish«  The  principal  dimemions  of 
these  two  frigates  were  as  follows : 


NAMES. 

LengUi  on 

gUIMCCk. 

Rstreme 
Bnadlb. 

Depth 

Bortbea 
laToaa. 

Pr')jiortii>ii  of 

Brcadtb 
to  LtB|tk> 

r  I'i*  .  -■  

Kcet.  in. 

1j9  2| 
157  2 

Feet.  in. 
11  \\\ 

40  b\ 

Feet.  in. 
12  4 

12  6 

1239 
1148 

A. 

1:3. 79 

1:3.88 

The  former  of  these  ships  is  said  to  have  been  an  inoompaiable  sailer, 
and  in  every  May  excellent  as  a  ship  of  war;  whilst,  as  cruisers  in  the 
British  service,  the  RevobaUmnmre  took  the  second  place ;  and,  not  only 
in  these  frigates,  but  also  in  ships  of  the  line  captured  during  the  year. 


•  CsmpbeU*8  Uiitory,  Vol.  YIL,  p.  308.      t  James,  Vol     p.  117^      X  Ibid. 
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the  Engliflh  obtained  euunples  of  enlarged  (liTncnnom.  For  no  British 
ship  of  even  the  first  rate  had  yet  been  built  of  so  great  a  length  as  the 
French  80  ffiin  ship  Juste,  wliich  was  193  feet  4  inches  on  the  gun-deck, — 
being  3*84  times  her  breadth.  The  Sans  Parol,  likewise  of  80  guns,  which 
was  taken  by  lord  Howe  at  the  same  time,  measured  ninety-nine  tons 
more  than  the  Juite,  being  finuteen  inchee  and  a  half  wider,  but  only  193 
feet  in  length. 

The  British  navy  went  on  increasing  in  the  number  of  its  ships ;  and 
100,000  seamen  and  marines  were  voted  for  the  service  of  1795.  The  sum 
of  i;589,683  was  voted  for  the  ordiniury  of  the  navy ;  and  £525,840  extra 
for  the  building  and  repair  of  ships,  and  such  other  works  as  related  thereto* 

Many  focts  had  demonstrated  by  this  time,  that  French  ships  of  war 
were  siqieriory  in  point  of  sailing,  to  the  English  ships ;  and  the  sttention 
of  the  nation  was  called  to  this  subject  by  some  remarks  that  were  made 
upon  it  in  the  House  of  Commons,  where  some  of  the  naval  members  ap- 
peared unwilling  to  allow  to  the  enemy  that  superiority  on  which  other 
members  strongly  insisted  ;  and  admiral  Gardner  attributed  it  to  the  liber- 
ality of  the  French  govcnimcut  to  constnictora,  in  granting  premiums  for 
the  best  models  they  could  produce.  It  was  urged,  liowever,  in  admitting 
that  the  Frcneli  ships  were  better  sailers  than  the  Kn^lisli,  that  our  ships 
were  better  built.  But,  whatever  excellence  attached  or  was  peculiar  to 
the  work  of  British  shipwrights,  still  as  the  other  excellence  might  be  con- 
joined to  this,  and  tlu^  ships  be  rendered  superior  cruiscrSj  as  well  as  good 
ships  in  action  or  in  a  storm,  the  suggestions  which  the  remarks  on  the 
comparative  character  of  English  and  French  ships  of  war  ehcited,  deser- 
ved, at  such  a  time  as  that,  the  most  attentive  regard  of  the  government ; 
and,  in  order  to  improve  the  sailing  ([Uidities  of  ships  of  war,  it  was  deemed 
requisite  to  give  them  a  greater  len<!:th  in  relation  to  their  breadth.  Tlie 
further  improvement  of  raising  the  lower  battery  of  ships  of  the  line  higher 
out  of  the  water,  was  now  also  resolved  on  :  however,  the  restriction  of 
constructors  to  small  dimensions  in  relation  to  the  force,  was  one  of  the 
principal  causes  of  the  failure  of  the  sailing  of  our  ships ;  and  it  will  be  seen 
by  a  reference  to  different  parts  of  this  histor}',  that  French  ships  in  all 
cases  exceed  the  English  in  their  principal  dimensions. 

The  number  of  ships  in  couunission  as  cruisers  during  the  year,  was 
something  greater  than  it  had  been  in  the  preceding  year.  But  tlie 
French  had  grown  more  cautious  with  regard  to  the  exposure  of  their 
fleets ;  and  no  general  engagement  took  place  between  the  British  chan- 
nel llect  and  that  of  the  French,  at  Brest.  In  the  McditeiTanean,  how- 
ever, tlie  fleet  from  Toulon,  and  that  under  vice-admiral  Hotham,  were 
both  active  in  cruising ;  but  still  no  engagement  appears  to  hare  been 
brought  on,  even  partially^  by  the  joint  resolution  of  the  opposing  com- 
manders; and  the  British  admiral  has  been  regarded  as  failing  to  take 
prompt  advantage  of  the  circumstances  of  the  enemy's  fleet. 


A. 
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In  tlie  muBirtamHj  the  Britiih  nsvy  coDtmiwd  to  impfofe  in  its  efBdenqr. 
Hie  nomber  of  cruien  was  inoeBied,  daring  tlie  year,  by  fourteen  ahipi 
of  the  linc^  and  thnty-aiz  of  inferior  rates,  and  the  enthe  naval  estahUsh- 
ment  was  increased  by  no  kss  than  sighty-two  sUpsand  vessds.  But  Hol- 
hmd  had  been  redoeed  by  the  French,  and  become  miifeed  in  their  interest 
inthevar;  and  Pmasim  had  made  a  separate  peace  with  Ranee;  whilst  the 
professions  of  friendship  on  the  part  of  Spain  were  thought  to  be  of  doobt- 
ftd  continuance. 

Under  these  drcnmstanees^  it  was  considered  requisite  to  increase 
establishment  Ibr  the  year  1796 ;  and  110,000  men  were  granted 
to  seanre  in  it:  and  the  sum  of  i£624J52  was  voted  for  the  ordinaiy 
expenses  of  the  navy ;  and  of  iS706,400  for  tiie  bnilding  and  repair  of 
ships  of  war. 

The  great  preparations  which  it  was  known  the  F^«ndi  were  making  at 
Brest,  whilst  the  immediate  object  of  those  preparations  was  not  known, 
rendered  it  necessary  to  alter  the  arrangements  with  respect  to  the  fleet  in 
the  channel:  but,  notwithstanding  the  division  of  this  fleet  into  three 
squadrons,  the  more  certainly,  it  was  thought,  to  defeat  the  de«gns  which 
were  contemplated  by  the  French,  their  fleet  sailed  from  Brest  unobserved ; 
though  it  failed  in  its  ol^ect  against  Ireland. 

In  the  Mediterranean,  the  events  of  the  war  turned  most  unfimrarably 
for  the  interests  of  Great  Britain.  For  Spain  having  declared  war  against 
England,  fitted  out  b  fleet  to  act  in  concert  with  that  of  Franee ;  and 
this  combination  raised  the  enemies'  force  in  that  sea  decidedly  above  that 
of  the  English  under  sir  John  Jervis,  who  therefore  retired  to  Gibraltar, 
leaving  the  undisputed  possession  of  the  Mediterranean  to  the  fleets  of 
France  and  Spain.  With  a  prospect  unfavourable  to  Great  Britain,  an  in- 
effectual attempt  was  made  for  the  restoration  of  peace,  by  sending  a  min* 
ister  to  Paris  to  negotiate. 

During  the  year  1795,  several  ships  had  been  purchased  of  the  East 
India  company  to  be  fitted  out  a-s  sliips  of  war.  One  of  these,  the  Glatton, 
was  fitted  out  at  Sheerness,  and  armed  with  twenty-eight  68  pounder  car- 
rouadcs  on  her  lower  deck,  and  an  equal  number  of  42  pounders  on  her 
upper  deck  ;  she  was  sent  out  in  July,  under  the  command  of  captain  Trol- 
lope,  to  join  a  small  squadron  of  ships  in  the  North  Sea.  But,  before  the 
Glatton  joined  this  squadron,  she  fell  in  with  six  French  frigates,  which 
were  not  long  afterwards  joined  by  a  brig-corvette  and  a  cutter,  off  the 
coast  of  Flanders.  Captain  Trollope  observed  that  "  the  commodore's  ship 
appeared  to  mount  near  50  guns ;  two  others  appeared  about  36  guns,  re- 
markably fine  long  frigates ;  and  the  other  three,  smaller."  It  was  about 
ten  o'clock  at  night  when  the  action  began,  at  the  distance  of  twenty  yards 
from  the  opposing  ships  ;  the  frigates  having  in  the  meantime  formed 
themselves  into  the  line.  The  Glatton  had  to  engage  her  antagonists  in  a 
brisk  fire  "  on  both  sides,  for  a  few  minutes,  with  lier  yard  arms  nearly 
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touching  those  of  the  enemy  on  each  side."  *  The  action  had  not  con- 
tinued long  in  this  way  before  the  enemy  were  obliged  to  retire ;  and  the 
GiattOH,  having  been  very  much  damaged  in  her  rigging,  was  unable  to  fol- 
low in  pursuit.  The  night  was  spent  in  repairing  the  damages,  under  some 
expectation  that  tlic  French  commodore  would  be  wilUng  to  renew  the  ac- 
tion in  the  morning,  captain  Trollo})c  hoping  to  be  joined  in  the  meantime 
by  an  Englisli  ship  or  two  that  were  cniisinf;.  The  commodore  declined, 
hoAvcvcr,  any  further  contest,  altliou«;]i  followed  by  the  Glatton,  as  ho  re- 
tired with  Ids  squadron  towju-ds  Fhushing.  But  notwithstanding  the  emi- 
nently successiul  employment  of  this  heavy  armament  in  the  GlaUon  in, 
her  first  eucouutcr,  no  other  ship  wsus  armed  in  the  same  way. 

No  sliips  of  the  line  were  taken  from  the  French  during  the  year  ;  but 
several  of  their  frigjitcs  fell  into  the  hands  of  the  English.  A  greater 
number  of  Duteh  ships  were  captured,  as  were  also  two  Spanish  frigates. 

^Vitlliu  the  same  period  Euglsuid  sustained  the  loss  of  a  considerable 
number  of  ships.  Several  ships  of  the  line,  besides  others  of  inferior  clas- 
ses, were  destroyed  by  fire,  wrecked,  or  foundered  ;  and  a  10  gun  brig  wat 
captured  by  a  Spanish  squadron  in  the  Mediterranean. 

The  supplies  voted  to  the  naval  scrviee  for  the  year  1797  were  120,000 
seamen  and  marines ;  the  sum  granted  for  the  ordinary  of  the  navy  was 
i£653,573 ;  and  the  extra  sum  for  the  building  and  repairs  of  ships,  and 
of  other  neccssiu-y  works  relating  to  them,  was  .€768,100. 

At  the  begimiing  of  the  year  1797,  there  were  108  ships  of  the  Hue  in 
commission  as  cruisers ;  and  293  sliips  and  vessels,  from  those  of  5C  guns, 
down  to  armed  cutters;  being  an  inerc.ase  of  three  ships  of  the  line,  and 
twcuty-tvvo  of  inferior  rates.  At  the  same  time  tlic  entire  number  of  .sliips 
and  vessels  composing  the  British  navy,  including  as  well  those  which  were 
on  the  stocks,  and  those  which  were  only  ordered  to  be  built,  as  those 
which  had  a  perfect  existence  in  the  naval  service,  was  172  of  the  line  and 
461  of  inferior  rates;  being  an  increase  realized  during  the  preceding 
year  of  five  of  the  hue,  and  thirty-six  under  the  line  j  whilst  only  one  ship 
of  the  line,  six  small  36  gun  frigates,  eight  large  and  six  small  18  gun  brig- 
sloops,  had  been  launched  within  that  time. 

The  dose  of  the  year  1796  and  the  beginning  of  1797,  were  distin- 
guished by  a  powerftd  atteu^  on  the  part  of  the  French  at  the  invasion 
of  Lrelaad.  The  fleet  waa  fitted  out  at  Brest,  and  intftlligeiice  of  its  sail, 
ing  waa  communicated  to  Engiaad  by  Tessela  that  had  been  stationed  for 
the  purpose  of  gaining  information.  But  so  much  time  ebqpsed  between 
the  sailing  of  the  fleet  from  Brest,  and  the  British  fleet  under  lord  Brid- 
port  reaching  the  coast  of  Ireland,  that  though  the  enemy  had  been  in 


*  It  i5  stated  that  the  French  frigates  attempted  to  board,  but  that  the  rigging  was 
olssred  of  the  boarders  by  the  grape  shot  from  the  42  pounders  on  the  upper  deck,  while 
the  68  poimdsts  on  ths  lowsr  dsek  asady  bsst  in  the  iridss  of  her  oppoBsi^ 
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Bantiy  Bay^  they  had  sailed  again  before  his  lordship  arrived.   Some  of 

the  enem  v-'s  ships,  however,  foundered  in  the  bay ;  a  few  others  were  taken ; 
and  such  of  them  as  had  been  able,  had  sought  their  safety  from  the  vio- 
lence of  the  wind  by  getting  clear  of  the  coast  before  their  pursuen  ar- 
med ;  and  England  was  saved  from  alarm  and  danger  by  drcnmatances 
beyond  her  controul,  that  finutrated  the  designs  of  her  enemies. 

The  French  lost  in  this  expedition  thirteen  ships ;  two  of  the  line,  four 
firigates^  two  eorvettes,  and  five  transports;  the  remainder  of  their  fleet 
anrhred  in  sevcrnl  of  their  ports  between  the  first  and  the  middle  of 
January.  And  after  this,  the  fleet  at  Brest  remained  inactive  in  the 
harbour,  leaving  the  English  channel  fleet  to  cruise  without  an  antagoniit 
to  encounter. 

The  first  event  that  rignalixed  the  employment  of  the  British  nnvy,  in 
1797,  was  the  general  engagement  between  the  Spanish  fleet,  and  that 
under  the  command  of  sir  John  Jervis  ofl*  Cape  St.  Vincent;  in  which  the 
English  gained  an  important  victory,  the  fruit  of  which  was  four  ships  of 
the  line.  These  weare  the  following,  of  which  the  principal  dimensions 
are  {pven :— 


NAMES. 

No.  ef 

OiiBt. 

1  Length  on 

Extreme 

Depth  in 
Hold. 

Burthen 

# 

f  fcWilll. 

Feet.  In. 

Feet.  in. 

Feet.  in. 

San  Josef   •  • 

112 

194  3 

54  3 

24  3^ 

2457 

1:3.58 

Salvador  del  Hondo 

112 

190  9 

54  3i 

23 

2398 

1:3*5 

San  Nicolas . 

74 

179  9i 

49  7i 

20  H 

1943 

1:3*68 

SanTsidro  . 

74 

176  Oi 

48  11} 

20  H 

1836 

1:3*59 

These  ships  were  immediately  seen  by  their  new  owners  to  possess  supe- 
rior qualities,  owing  to  the  character  of  thdr  eonslmction.  For  it  ia 
said  that,  under  their  jury-masts,  and  poorly  manned  as  they  neoesnrily 
were,  they  beat  aU  the  Engliah  slnpe  in  working  into  the  Tagos/'*  All 
these  dnps,  it  will  be  perceived,  had  a  greater  breadth  of  beam  in  relation 
to  their  length  than  it  was  customary,  either  at  that  time,  or  than  it  has 
been  since,  to  give  to  ships  of  war  in  the  English  navy. 

In  speaking  of  the  defeat  of  the  enemy's  fleet  off  Cape  St.  Vincent,  Char- 
nock  says,  ''Kor  was  this  the  onfy  mislbrtune  which  befel  the  Spanish  marine ; 


*  JsnMB*i  Navsl  History,  YoL  II.,    74.  Although  theie  were  very  fins  diips,  and 
npsrior  to  moat  ships  of  tiiat  time,  yet,  their  suj^riority  in  working  to  windward,  may 
not  have  been  owing  entirdif  to  their  essential  excellence.   For,  shipe  not  characterized 
'tiysnperior  qnalitien,  sometimes  work  to  great  advant^e  under  jury  masts,  when  they 
are  light,  sad  other  circumstanoes  are  favourable  to  them. 
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for,  three  days  only  after  the  event  jost  mentioned  had  taken  place,  one  of 
their  squadrons  stationed  in  a  diitant  quuter  of  the  globe  (the  gulf  of  Paria 
on  the  coast  of  South  America),  was  in  a  great  part  destroyed  by  the 
hands  of  those  who  should  have  defended  it ;  one  ship  of  84  guns,  two  of 
74,  and  a  frigate  of  36,  being  burnt  by  the  Spaniards  themselves,  to  pre- 
vent their  falling  into  the  hands  of  the  Britiah|  at  was  the  fiite  of  the  only 
•urvivor,  a  ship  of  74  guns."* 

In  this  year,  the  Cambrian,  constnicted  by  sir  John  Henslow,  and  the 
Acasta,  by  sir  "William  Rule,  were  launched.  Tliese  frigates  were  of  lai|^ 
dimensions,  and  were  intended  to  supersede  the  44  gun  ahipa  <Bi  two  decks: 
they  were  of  the  following  dimeniions :  -~ 

Lenfrth  on  deck.  Brwdtk  cxtre««.  Depth  in  hold.  In  tons. 

Cambrian  154  ft.  0  in,  41  ft.  3  in.  14  ft.  Oin.  1160 
Acasta..        154  „  0  „        40  „  9i  „        14  „  3  „  1142 

The  Acasta  wai  amied  with  thirty  18  pounders  ;  and  the  Cambrian  with 
twenty-eight  24  ponnders  on  the  main-deck. — The  Acasta,  on  the  quarter- 
deck and  forecastle,  ten  9  pounders,  and  the  Cambrian,  twelve  9  pounden. 
The  Fisgard,  taken  thia  year  from  the  French^  was  lix  foet  longerj  and 
1182  tons. 

The  other  great  emit  of  the  year,  was  the  general  eng^cment  between 
the  English  fleet  commanded  by  admiral  Duncan,  and  the  Dutch  fleet,  off 
Camperdown.  Thia  oocarred  in  the  month  of  October,  after  the  Dutch 
fleet  had  been  lying  a  considerable  time  in  the  Texel,  and  the  En|^ish 
stationed  off  the  coast  to  watch  them.  At  length,  when  admiral  Duncan 
had  retired  to  Yarmouth  for  stores,  leaving  the  coast  clear,  the  Dutch  fleet 
got  to  leaj  of  this  event,  information  was  soon  conveyed  to  the  British 
commander,  who  hastened  to  re-occupy  his  station.  On  thh  morning  of 
the  11th  the  two  fleets  came  in  sight  of  each  other ;  and  each  commander 
evinced  a  similar  forwardness  to  render  the  engagement  general.  It  began 
soon  after  twelve  o'clock,  and  was  sustained  with  great  bravery  on  both 
sides ;  but  the  result  was,  a  great  victory  gained  by  the  English,  in  which 
the  prizes  were  two  ships  of  74  guns,  five  of  64,  two  of  50,  one  ftigate  of 
40  guns,  and  one  of  32.  The  last  ship  was  driven  upon  the  coast  of  Hol- 
land, and  was  rc-takcn;  one  of  tlic  50  gun  ships  sank  in  consequence  of 
the  shot  holes,  and  the  other  was  lost  on  a  sand  in  a  gale  of  wind.  Tlie 
other  prizes,  which  were  brought  home,  were  never  of  any  service  in  the 
.British  navy. 

The  only  ships  lost  during  the  year  1797,  were  a  small  number  of 
frigates,  and  a  few  sloops  and  gnu  l)rigs. 

The  increase  in  new  sliips  was  of  far  more  importance.  Tlierc  were 
launched  in  the  royal  dockyards,  the  Neptune  of  98  guns  and  2111  tons, 
and  the  Centaur  of  74  guns  and  1842  tons;  and  a  64  gun  ship  was  pur- 

*  History  of  Uarin*  Arohiteciure,  Vol.  Ill,  p.  S37. 
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chased.  Besides  these,  there  were  laimdied  in  private  yards  forty-six 
frigates  and  smaller  vessels,  the  largest  of  which  was  the  Endyimon  of  40 
guns,  measuring  1277  tons,  159  feet  8f  inches  long  on  the  gun-deck, 
4&  feet  7f  inches  in  extreme  breadth ;  and  with  3. 74  times  the  breadth 
to  the  length.*  Five  other  frigates,  four  of  88,  and  one  of  36  gims, 
lix  tloopa,  thirty-one  gon-brigs,  and  one  cntter  were  likewiie  lanmdied ; 
and  oght  boiiib^i^eatdsy  flofen  gnu-brigs,  and  two  cuttert  wen  pmv 
ehaied  into  the  servioe.  And  thns,  with  the  oonatant  adTanoe  in  the 
building  of  the  inferior  daaaea  of  ahips,  the  nomber  of  li|^t  croiaen  waa 
mndi  increawd ;  for,  whilit  diere  were  fewer  by  four  ahipa  of  the  Ime  in 
commiaaion  at  the  beginning  of  1798^  than  there  had  been  twebre  montiu 
befofe,  there  were  more  of  thoie  bdow  the  line  by  fifty-fenr  ahipa  and 
▼eaada;  ferty-two  out  of  thia  number  were  gon-brigs,  and  aixty-five  of 
thia  daaa  of  cnriaera  were  at  thia  time  in  commiwnon.  The  total  amoont 
of  ahqpa  and  Te«elB  at  that  time  belonging  to  the  Biitiih  navy,  i«<^dmg 
thoae  which  were  in  the  oooiae  of  building,  and  Ihoae  -whidli  were  or- 
dered to  be  built,  in  connection  with  thoae  in  oommisnon,  and  thoae  whidi 
were  lying  inaetire  in  harbour,  waa  606  ahipa  and  Yenela,with  an  aggr^to 
burthen  of  681^458  tona;  benig  a  total  increaae  of  oxty-three  ahipa  and 
veanla,  and  of  80,910  tona.t 

The  auppliea  fer  the  naval  aerviee  of  1798,  were  100,000  aeamca  and 
80,000  marinea; — the  aum  granted  ferthe  ordinaiy  eipenaea  of  the  navy, 
windtny  half-pay  to  ofBeers,  waa  i6680,868;  and  ^  aom  voted  for  the 
extraordinaiy  expenaea  of  the  navy,  including  thoae  of  building  and  repairing 
dnpa  and  other  wovka,  waa  iG680,680.  The  aggregatoof  the  varioua  auma 
voted  fer  carrying  on  the  different  parte  of  the  naval  aervioe  fer  the  jfMX, 
waa  iei8,440,a88. 

Dosing  the  eventftd  reign  of  George  the  "ndrd,  aomemort  important  im- 
provementt  resulted  from  the  wise  and  liberal  views  of  the  boards  of 
admiralty,  in  countenancing  eminent  men,  and  engaging  their  talenta  in 
the  service.  Amongst  these  were  general  sir  Samnd  Bentham,  and  Mr. 
(now  sir  Isambert)  Brand.  When  the  talents  of  such  men  were  exerdsed 
with  the  freedom  which  was  most  compatible  with  the  originality  of  their 
eoneeptiona,  and  the  vast  resources  of  their  minds,  in  the  coustractiflD 
and  arrangement  of  the  most  useful  and  complicated  works,  it  was  almoat 
impossible  that  they  should  not  lead  to  most  valuable  results.  Such  was 
particularly  the  case  during  the  ten  years  which  commenced  in  1798,  cspe- 
cialty  in  the  dockyard  at  Portsmouth.  The  introduction  of  machinery  and 
steam  power  anpeiaeded  the  employment  of  the  physical  atiength  of  men 

*  The  Endynion  wu  bailt  on  the  lioei  of  the  Fiendi  frigats  Pomotu,  taken  in  the  jeer  1794. 
wlh  n  increased  bnndlfa  of  itat  jB  Mm  {  and  bvidllaf  qpMlltis«,nddBeiBDfly  asadrip  of 

war,  hare  rarelj  been  aarpasied. 

t  James's  Naval  History,  VoL  IL,  appeodix. 
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and  hones  in  rairiiig  lieavy  woghto^  in  pumping  the  docks,  and  in  peffionn* 
ing  many  important  works  in  the  estaUiahment,  in  which  they  have  ainoe 
been  ccmstantly  employed. 

General  Bentham,  to  whom  the  service  was  much  indebted  tor  these  im- 
provements, was  brought  up  to  the  profession  ofa  shipwright,  having  entered 
as  an  apprentice  in  Woolwich  dockyard  in  1771.  He  finished  his  tenn  of 
apprenticeship  in  the  dockyard  at  Chatham;  and,  having  remained  a  year 
and  a  half  in  the  dockyards  studying  naval  business,  he  went  to  the  naval 
college  at  Portsmouth,  and  subsequently  travelled  in  foreign  comitries,  ob- 
taining information  on  naval  architecture.  After  this  he  served  as  a  briga- 
dier-general in  the  Russian  aervice,  and  in  1791  obtained  leave  firom  that 
service  to  visit  the  principal  manufactories  in  this  country ;  he  then  obtained 
permission  from  the  lords  commissioners  of  the  adminlty  to  visit  the  differ- 
ent dockyards. 

He  re-entered  the  service  in  April,  1795,  and  waa  made  inspector- general 
of  naval  works,  and  a  commissioner  of  the  navy.  Having  made  Hiynulf 
acquainted  ^vith  the  best  methods  of  canying  on  the  duties  at  the  various 
establishments  lie  had  visited,  he  soon  recommended  the  introducti<ni  into 
the  dockyards  of  a  system  of  machinery  for  facihtating  the  performance  of 
some  of  the  most  laborious  works  in  those  establishments.  But  at  thia  time 
the  substitution  of  macliinery  for  manual  labour  was  regarded  with  genenl 
distrust,  lest  it  should  interfere  materially  with  established  usages  ;  and  an 
apprehenaimi  prevaHmg  that  the  artificers  might  rise  in  opposition  to  the 
use  of  machinery,  from  a  fear  that  it  would  diminish  the  need  of  their  skill 
and  labour,  the  greatest  caution  and  prudencewere  necessary  in  carrying  the 
measiu%  against  strong  and  general  prejudice.  This  was,  however,  gradu- 
ally overcome  under  the  judicious  poUcy  of  general  Bcntham,  who  chose  to 
commence  liis  course  of  improvements  by  the  introduction  of  machiner}^on 
a  small  scale,  rather  than  hazard  the  conse(|ucnccs  of  a  general  opposition 
to  his  plans  on  tlie  ])art  of  the  workmen,  wliich  lie  feared  might  be  excited 
by  any  very  bold  innovation  at  the  first  step. 

Amonjrst  the  c  ailiest  establishments  of  machiner\"  was  the  erection  of 
saM-miils  in  J'ortsmouth  dockyard,  wliicli  was  performed  under  the  able 
direction  of  general  Bentham ;  and  as  he  conducted  his  designs  with  great 
prudence,  so  he  engaged  to  his  assistance  higlily  talented  individu;ds, — and 
thus  his  best  plans  were  accomplished  in  the  most  efficient  manner.  The^ 
saw-mills  soon  gave  proof  of  tlieir  own  value  to  the  senice ;  and  a  convic- 
tion of  the  essential  excellence  of  raacliincn',  which  wjis  produced  by  thai 
work,  constituted  a  good  foundation  for  a  just  estimate  of  machiner}'  in  gene- 
ral. Hence  other  valuable  works  were  subsequently  erected;  and  at  length 
steam  power  and  machinery  were  regarded  as  taking  rank  with  the  other 
essential  means  of  carrvini'  on  with  cfhcicncv  the  duties  of  the  dock-vards. 

Up  to  about  this  period,  the  use  of  machinery,  to  perform  the  heavy  work 
in  our  dockyards,  had  not  been  attended  to;  for,  notwithstanding  the 
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Fttonroes  of  tiie  oountiy,  and  the  certainty  that  liberal  inducements  and 
encouiagementa  offered  by  government  would  call  into  activity,  and  engage 
in  inventive  enterprise,  minds  fully  adapted  to  supply  the  wants  of  the 
service  with  whatever  contrivances  and  mechauical  arrangements  were  re- 
quired,— ^yet  the  private  establishments  of  individuals  were  decidedly  in 
advance  of  these. 

The  introduction  of  machinery  marked  an  era  in  the  history  of  the  dock- 
yards of  England.  But  whilst  t)io  use  of  steam  power  and  machinery 
had  then,  and  has  ever  since  continued  to  have,  an  important  relation  to 
the  efficient  performance  of  the  duties  in  the  dockyards,  the  value  of 
machinery  in  those  establishments  remains  to  be  fully  developed  in  the 
maturity  of  a  steam  navy ;  so  that,  as  with  the  progress  of  this,  the  value  of 
the  former  rises,  its  present  importance  cannot  be  too  strongly  urged,  that 
it  may  advance  in  efiiciency  in  proportion  to  the  magnitude  and  urgency 
of  the  duties  which  it  may  have  to  perf<»m. 

Although  the  board  of  admiralty,  in  accordance  with  the  views  of  general 
Bentham,  appeared  determined  to  establish  the  use  of  machinery  in  the 
dockyards,  yet  there  were  various  objections  which  it  was  desirable  should 
be  overcome  by  a  reference  to  facts  of  experience,  particularly  with  regard 
to  the  safety  of  the  steam-engine.  It  was  therefore  proposed,  by  way  of 
trial,  to  set  up  a  steam-engine  at  Bedbridge  (a  small  yard,  which  general 
Bentham  had  used  for  the  building  of  his  vessels),  for  the  purpose  of  work- 
ing the  machines  which  he  had  invented.  This  suggestion  was  not,  how- 
ever, carried  into  effect;  but  shortly  afterwards,  sometime  in  the  year  1797, 
tlic  steam-en^ne  which  had  been  prepared  for  Redbridge  was  set  up  in 
Portsmouth  dockyard^  and  employed  iu  working  some  new  pumps  for 
pumping  the  docks ;  but  as  the  engine  was  required  only  occasionally  for 
this  purpose,  other  machinery  was  put  up  to  be  worked  by  the  same  engine. 

As  the  quantity  of  macliincry  was  increased,  he  formed  and  proposed  a 
plan  for  improving  the  knowledge  of  practical  mechanics,  by  the  introduc- 
tion of  a  regular  establishment  of  millwrights  into  the  dockyards  ;  and  in 
the  course  of  carrying  out  the  general  design  for  improving  these  esta- 
blishments, the  metal-mills  were  erected  about  the  year  1805.  These  were 
suited  to  the  manufacture  of  all  kinds  of  metal  required  in  carrying  on  the 
v.  orks  of  the  service,  both  cast  and  wrought ;  and  the  result  of  this  was  a 
great  uuprovement  in  the  quality  of  the  metals  most  used  in  the  naval 
service,  with  the  advantage  of  an  annual  saving,  which  was  at  tliat  time 
estimated  at  about  £41,000.  The  improvement  in  the  manufacture  of 
copper,  for  the  sheathing  of  ships,  has  been  of  great  advantage  to  the  ser- 
vice ;  and  the  importance  of  this  branch  of  art  has  been  so  great,  that 
metal-mills  have  lately  been  erected  at  Chatham. 

But  amongst  the  improvements  in  the  dockyards,  at  the  close  of  the 
last  and  the  commencement  of  the  present  centiuy,  that  wliich  showed  the 
most  remarkable  ibrce  of  genius,  was  the  invention  and  employment  of  the 
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block  macliiiiery  at  Portsmouth :  this  has  always  been  regarded  and  ad- 
mired as  ore  of  the  most  refined  and  useful  applications  of  mechanical  art 
in  the  senice.  The  model  for  this  machinery  was  made  by  Mr.  (since  sir 
Isambcrt)  Brunei  ;  and  on  its  beinjj  brouf^ht  under  the  notice  of  the  lords 
commi.ssioncrs  of  the  admiralty,  it  was  referred  to  fjeiieral  Bentham.  He 
at  once  saw  tlie  merit  of  tlie  invention,  and  without  hesitation  recommended 
it  to  the  ixoverument  as  a  means  by  which  ))Ioeks  could  be  made  with  the 
greatest  aeeuraey  and  uniformity;  at  the  same  time  that  the  ex [)ense  would 
be  reduced  in  a  very  <:reat  (h'jxrec.  U{)on  this  recommendation,  Mr.  Bru- 
nei's macliini  I  V  was  ordered  to  be  constructed ;  it  wa^s  therefore  t:ikcn  in 
hand  in  180:2,  and  completed  in  1808;  and  Mr.  Brunei  received,  as  a  com- 
pensation fur  liis  invention,  ,t;20,000  ;  a  sum  which  was  then  considered  to 
be  one  year's  saving,  and  an  equivalent  for  his  time  and  labour  during  the 
creeti  n  of  the  machinery. 

The  block  inacliinery  was,  hoMcver,  only  a  part  of  a  system  in  which 
macliinerv  superseded  nnumal  labour  in  the  working  of  wood  :  this  system 
inclucU!d  the  wood-mills,  in  which  articles  of  considerable  variety  were  made, 
and  in  which  sa^^ing  luuehincry  w;us  set  up.  A  second  engine  has  since 
been  set  up,  to  be  eni[)loyed  in  case  of  accident^  and  as  auxiliary  in  the 
event  of  its  bein;:  so  reijuired. 

But  the  perfection  of  dockyards  does  not  consist  alone  in  the  extent  of 
their  machinery,  and  other  means  for  the  performance  of  the  various  works 
by  which  the  navy  is  kept  nj)  ;  a  collateral  and  essential  part  of  perfection 
consists  in  the  extent  and  arrangements  of  their  docks,  building-slips,  and 
basins,  and  the  contiguity  of  the  workshops,  saw-pits,  timber-sheds,  and 
stores,  to  them.  The  want  of  basins  and  wit-docks  was  most  severely  felt 
in  all  our  dockyards,  for  fitting  out  shi[)s  iu  the  time  of  war  ;  and  the  urgent 
necessity  of  such  facilities  for  the  repair  and  litting  out  of  sliips  would  be 
nuudi  more  felt  with  a  steam  uavy,  as  it  is  always  desirable  to  bring  these 
vessels  as  near  as  possible  to  the  factories,  for  fitting  and  repairing  their 
maehinerv.  And  it  must  hi)  an  object  of  strong  and  growing  interest  with 
the  nation,  to  contemplate  the  increasing  energy  with  which  those  arrange- 
ments arc  being  made  and  brought  to  completion.  The  metal-mills  at 
Portsmouth,  the  lead-mills  at  Cliatham,  tlie  introduction  of  machinery  at 
the  smithcries,  the  iaetories  and  basins  at  Woolwich,  and  the  steam-basins 
at  Portsmonth  and  IMyinouth,  with  the  otlii  r  unprovcments  at  ('hatham,  are 
all  contril)utiug  to  the  eijmpleteucss  of  these  arrangeraents,  and  rendering 
their  important  aid  in  facilitating  the  various  operations  in  our  naval  arsenals. 

It  is  intended  to  notice  only  a  very  few  of  the  impiuxcmcnts  which 
general  sir  Samuel  Bentham  introduced  into  the  service.  But  amongst 
these  may  l)c  mentioned  the  construction  of  caissons,  or  floating  dams ;  and 
the  first  caisson  that  it  was  proposed  to  build  iu  England  was  that  at  the 
eutrance  of  the  great  basin  iu  Portsmouth  dockyard,  in  the  year  1798,  and 
which  was  completed  in  June,  1801.  Caissons  had  been  used  for  some  years 
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in  forcig^n  dockyards  ;  but  they  were  of  a  different  construction,  and  were  sunk 
by  beingf  charged  with  ballast.  But  those  constructed  by  general  Benthara 
have  arched  sides  {Jig,  })  meeting  at  the  apex,       2)  at  the  lower  part. 


The  stems  and  keel  arc  formed  to  fit  into  a  groove  in  the  masonry  of  the 
piers,  80  that  they  shall  be  forced  against  the  side  of  the  groove  by  the  direct 
lateral  pressure  on  the  opposite  side,  whether  the  greatest  elevation  of  the 
water  is  on  the  outside,  or  in  the  basin  or  dock  ;  and  thus  the  passage  of 
the  water  in  either  direction  is  prevented.  The  caisson  is  furnished  with 
pumps  and  a  penstock ;  and  when  it  is  intended  to  raise  the  caisson,  the 
water  is  let  out  at  low-water,  and  the  penstock  shut  down,  the  water  in 
the  penstock  below  low  water-mark  is  pumped  out.  When  the  caisson  is 
required  to  be  got  into  place  again,  it  is  brought  into  the  grooTe,  and 
•ank  bj^aising  the  penstock  to  admit  the  water. 

Coniiderable  opposition  was  made  to  the  building  of  this  caisson,  on  the 
sapporitioiilliat  it  would  not  answer  the  purpose  for  which  it  was  intended ; 
and  on  the  day  when  it  was  first  ronoyed,  a  great  assemblage  of  persons 
appealed  anxious  to  witness  the  operation  :  amongst  them  were  the  prin- 
cipal anduwitiM  in  thai  hnmch  of  the  service,  and  many  naval  offioen.  Ap- 
prehenBons  were,  bowerer,  remored  by  decided  inooen ;  the  ▼eesel  eontmned 
in  eonatant  use  for  netttyhaif  a  eentuiy,  and  baa  recently  been  replaoed  by 
a  new  one  of  the  tame  construction^  subject  to  some  triviid  deviation.  This 
fiiet  supplies  a  proof  of  the  nnreaaonablenesi  with  which  opposition  to  in* 
Tentioiia  is  often  urged ;  at  the  same  time  that  it  shows  how  safely  the  ap- 
plication  of  truly  philosophical  principles  may  be  relied  on;  This  invention^ 
of  winch  tlie  suitableness  to  the  end  was  so  seriously  doubted,  has  verified  its 
own  merits,  and  has  been  appiedated  hf  the  most  scientific  engineers  of  onr 
own  oonntiy,  and  applied  to  uses  imflddl  the  drcumstanoes  are  similar. 

It  wainotonlty  in  carrying  out  great  dcrifBS  that  genend  Bentham  oqq^ 
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tributed  to  the  improvement  of  the  service;  he  invented  many  useful 
instruments  and  tools^  for  facilitating  the  operations  of  ship-building : 
amongst  which  are  the  coakiug  machines^  and  the  treenail  mooting  machines ; 
the  latter  of  which  have  been  of  great  advantage  in  giving  to  the  treenails 
an  accomtely  cylindrical  form,  and  making  them  with  great  dispatch,  whilst 
their  value  as  fastenings  of  planks  has  been  also  much  increased.  The 
cooking  of  beams  and  masts  of  ships  has  added  very  greatly  to  the  simpli- 
city of  their  construction,  at  the  same  time  that  it  has  much  diminished 
the  labour  and  expense  of  making  them. 

General  Bentham  having  overcome  the  prejudice  against  the  use  of 
machinery,  had  yet  to  encounter  much  opposition  to  the  prosecution  of  his 
plans  of  improvement ;  for  the  construction  of  basins,  docks,  and  jetties,  was 
the  object  of  strong  objections,  urged  forcibly  on  the  grounds  of  danger, 
the  impracticability  of  execution,  and  the  final  inutility.  Previously  to  these 
improvements  being  introduced,  almost  aU  the  ships,  on  being  fitted  out, 
were  obliged  to  have  their  equipment  completed  afloat  in  the  harbour; 
whereas,  by  the  use  of  deep  docks,  and  basins,  and  jetties,  ships  may  have 
their  equipment  completed  to  the  extent  of  the  diau|^t  of  water,  and  can 
be  then  taken  into  the  harbour.  The  advantages  the  service  derived  firom 
the  use  of  these  meansof  fitting-out  ships,  oonnsted  not  only  in  the  ditqjwtch 
with  which  the  duties  could  be  performed,  but  also  in  a  saving  of  expense, 
and  the  prevention  of  embesslement;  a  contingau^  against  which  it  was 
formerly  very  difficult  adequately  to  guard.  It  was  by  the  enlightened 
views,  and  persevering  steadfastness  to  a  purpose,  which' characterized  gene- 
ral Bentham,  that  Portsmouth  dockyard  was  placed  so  decidedly  in  advance 
of  the  others;  and  the  same  course  of  prudent  policy,  in  carrying  on  im- 
provements, is  still  raising  those  establishments  to  inereased  facilities  of 
Wftflfiilnfl^  and  efficiency. 

General  Bentham  directed  his  attention  likewise  to  ship-building,  and 
endeavoured  to  introduce  a  new  system,  as  it  regards  both  the  fimn  of  the 
body,  and  the  fimning  and  combination  of  the  structure;  and  his  views 
were  carried  out  in  buflding  the  Dtrt  and  Arrow,  of  18  guns,  and  the 
Ndkff,  dUlbroke,  Redbrie^e,  and  Blh^,  schooners,  firom  the  year  1796  to 
1798,  of  the  following  dimensions : 


1    nui.  1 

NcUey. 

HUbroke. 

IleHbridgv.  j 

Eliog. 

Feet.  in. 

Pert.  ID. 

Pm^I.  in. 

Feet.  in. 

Feet.  in. 

Feet.  in. 

Length  on  deck  .    .  . 

128  8 

128  8 

80  G 

82  6 

80  6 

80  G 

Length  of  the  keel  .  . 

71  0 

67  C 

Gl  6 

GI  G 
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33  10 

33  10 

21  8 

21  6 

21  6 

21  6 

moulded  •  . 

33  0 

33  0 
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11  3 

Depth  in  hold  .   .  . 

7  11 

7  11 

11  2 

9  8 

11  3 
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•10  8 

10  8 

9  3 

11  0 

11  0 

Draughtof water  j  ^  ^ 

1    11  8 

11  8 
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The  peculiar  form  of  body  of  tlio.se  vessels  ia  shown  in  fiff.  1,  plaie  20 ; 
and  tlic  pecidiarity  of  the  various  parts  in  tlic  section  is  shown  in  platp  21. 
The  decks  were  without  sheer,  and  the  beams  were  secured  to  the  side  by 
a  tliick  wator-way  and  l)inding  strake,  wliich  were  scored  down  on  the 
bcains^  and  bolted  |lironfjh  the  side ;  tlio  whole  acting  in  combination, 
similar  to  a  plan  practised  by  the  French.  But  their  transverse  strength 
depended  chiefly  on  the  atliwartship  bulk-heads,  and  the  braces  which  con- 
nected the  two  sides.  The  frames  of  these  vessels  were  farther  apart  than 
usual,  and  of  small  scantling;  wliilst  the  outside  plank  of  the  bottom  was 
thicker,  and  more  so  at  the  keel,  and  oj)posite  to  the  main  deck.  The 
planking  was  chiefly  of  oak,  cxcej)t  at  the  lower  part,  where  it  was  of  beech 
or  elm  ;  and  there  was  but  little  inside  planking.  The  vessels  were  built 
M'ithout  knees,  carlings,  or  ledges  ;  and  it  wjus  considered  that  by|this  mode 
of  building,  a  saving  would  be  eflected  of  one-third  of  the  materials,  whilst 
a  fiirther  great  advantage  woidd  be  gained  by  the  u.sc  of  smaller  timber; 
such  timber,  being  of  young  growth,  might  be  obtained  from  trees  which 
were  felled  to  thin  the  plantations  for  t!n'  benefit  of  the  trees  wliich  were 
to  grow  to  maturity,  would  become  scjisoncd  in  a  shorter  period,  and  be 
rendered  therefore  cheaper,  and  also  more  durable. 

Under  the  lower-deck,  amidship,  in  the  Dart  and  Arrow,  eight  tanks 
were  formed  on  each  side  in  the  body,  each  of  which  was  to  hold  forty  tons 
of  water.  They  were  lined  with  copper,  tinned  oyer ;  and  it  is  stated  that, 
after  two  years,  the  water  was  as  dear  and  as  sweet  as  it  had  been  at  the 
time  of  being  put  on  board. 

The  magacines  of  these  vessels  were  divided  by  partitions  of  copper,  tinned 
over,  for  the  purpose  cS  safety ;  so  that  water  might  be  let  in  withoixt  in- 
juring  the  powder. 

They  had  hawse-holes  at  eaeh  end,  that  they  might  ride  in  narrow 
cSiannds. 

They  were  armed  with  canronades,  on  the  non-reooil  principle ;  that  is, 
that  the  guns  should  not  recoil  &rther  than  the  elasticity  of  the  brcechings 
woold  aflow.  This  plan  of  fitting  guns  was  adopted  in  large  ships,  with 
18  and  SS-ponnders  on  the  quarter-deck  and  forecastles,  and  to  the  main- 
deck  of  flush-decked  ships ;  but  it  was  not  continued  long  in  tSie  service.* 

The  Dart  and  Arrow  were  rigged  as  ship-sloops,  carrying  somewhere 
about  the  quantity  of  canvas  which  was  carried  by  the  800-ton  ships  then 
in  tiie  navy.  They  had  taunt  lower-masts,  and  square  lower-yards,  with 
small  top-masts;  and^  to  the  main,  a  fidded  royal-mast.  The  top-masts 
wese  alike,  and  several  of  the  sails  were  of  tiie  same  fimn  and  aiie,  with 
the  view  to  their  being  substituted  for  each  other.  Their  tops  were  of  a 
peeoliar  Ibrm^  and  well  suited  to  give  si^port  to  the  top-masts.  The 
Pomame  and  Siap,  frigsites,  for  sometime  had  tops  of  very  similar  con- 

*  In  1804  carrunadca  were  ordered  to  be  fitted  in  all  his  Majesty's  ships,  oa  the  nou- 
xeooO  prinoiple,  under  tiis  iaimediste  direodons  of  brigadier-gcncnl  Bsathanii 
•  K  2 
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struction ;  aiul,  although  thcv  vrevc  coiitinuiUly  cruising,  they  never  carried 
away  a  top-mast  whilst  they  had  tliesc  tops. 

In  tlic  construction  of  these  vessels  considerable  genius  and  originality 
of  conception  were  displayed,  and  there  were  in  their  pecuHarities  some  points 
of  decided  merit.  They  were  ^ood  sca-ljoats,  and  sail(d  remarkably  well; 
and  the  hust  of  tlicsc  vessels  w  hich  he  built,  the  AW/*^,  is  said  to  have  shown 
great  superiority,  especially  iu  working  to  windward  in  blowing  w  eather. 

From  an  early  to  an  advanced  period  of  the  year,  England  was  kept 
(onstantly  under  the  apprehension  of  some  formidable  attempt  at  the  in- 
▼asion  of  some  part  of  her  territories.  And  a  perpetual  watchfulness  was 
maintained  until  a  French  squEidroa  put  to  sea.  Ireland,  now  the  seat  of 
civil  disorder,  had  been  already  invaded  by  a  small  force  of  about  1000 
men  sent  from  France.  And  when,  about  the  middle  of  September,  a  squad- 
ron was  seen  to  put  to  sea,  its  destination  was  suspected,  and  its  course 
wstdied  to  a  oQiuddaatile  distance  across  the  Atlantic  This  vigilance  in^ 
dnoed  the  Frendi  eomaiaiider,  in  order  to  elude  the  ohserfatraa  of  his  pnu 
8001%  to  deviate  materially  firom  his  proper  conrset,  and  occasioned  nmch 
loss  of  time.  Henceti  as  iafimnatiim  had  heen  commimicated  of  Ids  moffe* 
ments^  his  apfpeannce,  when  he  ietanied»  and  made  the  coast  of  Ireland, 
was  provided  against,  and  his  aim  fimstrated  by  a  squadron  of  ships  cruising 
on  that  coast.  It  was  near  the  middle  of  October,  when  the  enemy  was 
aeen  approaching  the  north  of  Ireland ;  and  sir  John  B.  Warren,  com- 
manding the  English  squadron,  ordered  a  general  chase.  The  actions 
whidi  ensued,  brought  into  the  hands  of  the  English,  the  Hoeke  of  74^ 
the  Loire  and  JmmoriaNie  of  40,  and  the  CoqtuUe,  Bmkueade,  BeUmtami 
Reeohie  of  86  guns ;  leaving  only  two  firigates  and  a  sduxmer  to  return  to 
Rranoe.  But  the  priaes  Ivad  been  so  nsolntely  defended,  that  several  of 
them  were  reduced  ahnost  to  the  condition  of  wracks  befiwe  they  wero  snr- 
rendered.  The  attemptat  landing  was  made  from  only  one  frigate  which 
had  separated  from  her  conQanions;  but  this  attempt  was  quickly  per- 
oeifed  to  be  of  a  desperste  chimcter;  and  Ihe  project  of  tiie  invasion  was 
necessaoly  abandoned. 

Bat  the  naval  event,  whidi,  in  its  character  was  suiBcient  to  distinguish 
not  only  the  year  but  the  age,  was  the  victoiy  of  the  Nile.  The  Frendi 
having  made  great  preparations  at  Tovdon,  of  the  intention  of  which  no 
intelligence  was  allowed  to  tianspiro,  rear-admiral  Nelson  was  sent  to 
gain  Information  as  to  the  olgect  contemplated  in  those  preparations ;  but 
having  been  unable  to  gain  any  satis&ctoiy  account  respecting  the  course 
the  enemy's  fleet  had  taken,  he  jndged  rightly  from  circumstances,  and 
siiled  directly  to  Alexandria  in  search  of  at :  but  then  it  had  been  neither 
seen  nor  hewd  ot.  Having  returned  to  Syraense  without  gpuning  any 
lyings  of  the  French,  Nelson  returned  up  the  Mediterranean,  and  <m  the 
lit  of  August  he  arrived  olT  Alexandria ;  but  they  wen  not  thera.  He 
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then  sailed  lomodi  Abookir,  wliere  be  brought  them  to  an  engagement, 
and  gained  a  omii|dete  victory  oTor  ^baa—tk  TicUny  to  which  he  oonsidered 
thetenncoNfiMi^inofeappropriito.  The  engagemQutrmilted  immediately, 
in  the  destmction  of  the  OriaU  of « handled  and  twenty  guns,  and  a  86-gim 
fingate;  and  tb%captnie  of  one  ihq^  of  eighty  guns,  and  seven  74-gim  ships, 
and  the  sinking  of  another  8G-gim  ficigate.  The  next  day  another  of  the 
enemy's  80-gan  ships  was  taken  possession  ol^  and  the  TImoIbsii  of  seventy- 
four  gmis  was  destroyed  by  her  crew  to  pievoit  the  Eng^iah  ihmt  eapto^^ 
her  likewise.  A  naval  vietoiy  of  equal  splendour  had  never  befine  beew^« 
gained  by  British  aims :  eleven,  out  of  the  thirteen  line-ol4Mttle-Bhipa 
with  wUdi  the  French  began  the  actkm,  were  either  taken  or  destro7ed,aa 
well  as  twofiigates)  ■  leaving  to  the  vanquished  ooediip  of  eighty  guns, 
the  OmB&mm  TOl,  one  of  seventy-four,  the  Omeretut,  neither  of  iriudi,  ae 
they  were  in  the  rear,  had  been  engaged,  and  two  40-gunficig9teB,aathe 
remnant  of  their  fleet  These  sh^  sailed  out  ef  Ae  bqr  of  Abonkir,  on 
tin  Snd ;  and  to  the  great  regret  of  Kdaon,  he  had  not  tin  meana  of 
preventing  their  eeeepOk  Afewfirigateaweretlienfeqpiired,and  thevkteij 
might  have  been  perfoet:  Nelaon's  regret  at  thiadefideney  waa  equal  to  hk 
eonviotion  of  their  importance  on  audi  an  oocawm ;  hut,  whikt  he  lamented 
the  escape  of  any  ef  their  sh^  he  had  ample  groond  to  esult^  that  the 
eatreordinaiy  victory  he  had  gained,  hod  deprived  Buoni^arte  of  the  power 
of  aocomplirfdng  any  of  the  acliemea  he  had  ftnned  in  dependence  upon 
his  fleet.  British  India  waa  confidently  believed  to  be  the  next  object 
of  Buonaparte's  attack :  this  victoiy  must  therefore  have  rendered  India 
eafo^  at  least  for  the  time  then  preaimt  j  and  the  diaaeter  of  hie  fleet  covkl 
notaoon  be  repaired. 

Several  of  the  prises  were  afterwards  known  in  the  British  n&vy  by  differ- 
ent names :  the  74-gun  ship  Peupk  Souverain,  waa  retaiued  at  Gibraltar 
aa  a  guard-ship,  under  the  name  of  Guerrier,  as  it  waa  thought  unsafe  to 
expose  her  to  tlic  contingency  of  rough  weather  in  h  voyage  to  England ; 
the  TomuuU  and  the  Qmquerani  retained  their  original  uamea ;  the  Prank- 
Hm  was  named  Campus ;  the  ancient  name  of  Abouklr  whs  given  to  the 
AfuUom,  in  honour  of  the  victory ;  and  the  SparUate  retained  her  original 
name.  These  four  ships,  the  Tonnant,*  Canopus,  Spartiate,  ami  Akmkir, 
were  nearly  new ;  the  last  waa  rendered,  for  the  most  part,  unserviceable, 
by  the  damages  she  received  in  the  battle ;  the  three  others  were  still 
valuable  ships  in  the  British  navy,  built  of  superior  timber,  and  not  im- 
])aired  by  age.  The  Campus  was  of  the  greater  burthen  of  the  two  80-gun 
ships  by  sixty-seven  tons,  although  she  was  not  so  long  on  the  guu-deck  by 
8  feet  8  inches.   Her  principal  were :  length  on  the  gun-deck. 


*  Tlie3%iiNMfwasxalhsrtbsba«ssldiipvbsiBgl94fiMtShiclMS  hi  Isqgth,  61 M 
9|  inches  in  breadth,  and  S281  tons  burthen ;  but  the  tarm  of  ths  CbiM|»iM  was  ths  bmsS 
approved,  mad  ssvenl  80-gun  ships  wen  built  irom  her  liass. 
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IdSibetlOmohei;  «ilmme  bnadfch,  51  feet  6|  incto  depth  in  tlw  hold, 
as  btt  4ik  imdiet;  burthen,  2jS67  tooB;  and  the  length,  therafoie,  8-76 
tinet  the  breadth.  She  wm  a  very  fine  atop,  and  ia  stili  in  the  Biitiah 
navy* 

Daring  the  year  there  were  launched  at  the  goronfiin«nfc  dockyards  two 
ahipe  of  the  Ihie,  the  Temeraire  of  ninety-eight  gana,  the  Fomdroifani  of 
d|^ty  gnna,'!'  the  Diomede  of  fifty  gm,  and  an  anned  tranaport;  and  at 
private  yards  there  were  laimched  fijr  the  royal  navy,  seven  ships  of  seventy- 
four  gons,  vis.:  the  Nortkumberkmd  of  1907,  the  Rewum  of  1899,  Ihe 
AVMT&of  1927,  Z/^eftOfe  of  1980,  the  4^ur  of  1958,  the  KaU  of  1964,  and 
the  Droffim  of  1815  tons  barthen;t  a  88-gim  and  a  84-gim  fingate;  and 
two  sk>qps  of  eighteen  gms,  and  one  of  sixteen  guns:  and  there  were  pur- 
ohaasd  six  18-gnn  sloops.  There  were  obtained,  also,  by  eaptme,  eight 
rinps  of  the  line;  besides  those  which  were  destn^red,  as  ordered  by  lear- 
admiral  Kelson,  after  the  battle  of  the  Nile.  On  the  otherhand,  the  losses 
whidi  the  English  navy  had  sfistsined  within  the  same  period  were  by  no 
means  trivial,  althong^  tiiere  had  been  captured  fimn  it  only  one  ship  of 
fifty  guns,  and  a  82-gnn  frigate, above  sk)ops  and  brigs, of  whidi  threewere 
o^tored ;  whilst  there  were  wrecked,  fimndeved,  and  burnt,  one  ship  of 
seventy-Anir  guns,  one  of  fiwty-fiiur,  two  firigates  of  thirty-eight,  two  of 
lAnrty^iz,  two  of  thirty-two,  and  one  of  twenty-ei^,  and  two  18-gan  and 
two  18-gaQi  doopa. 

These  events  produced  but  little  alteratbn  in  the  state  of  the  British 
navy.  The  aggr^^te  amount  of  line-of-battle-sliips  had  increased  by  two, 
including  those  whicl)  were  upon  the  stocks,  and  those  which  were  only 
ordered  to  be  built.  There  were,  however,  in  commissiou,  at  the  beginning 
of  1799,  about  twelve  or  thirteen  more  ships  of  the  line  tlian  there  had  been 
at  the  commencement  of  the  preceding  year,  but  this  increase  was  almost 
entirely  in  the  guard-ships  of  harbours,  &c. ;  but  the  cruisers  of  inferior 
rates  had  increased  by  nearly  twenty  sail,  and  the  entire  number  of  ships 
and  vessels  composing  the  British  navy  had  increased  by  twenty-six  sail, 
and  the  aggregate  burthen  by  26,291  tons. 

When  copper  sheathing  was  first  sppUed  to  the  bottoms  of  ships,  it  was 
soon  found  to  be  necessary  to  use  some  means  for  the  protection  of  tlic  iron 
fiMtennigS  in  the  bottoms,  from  the  combined  action  of  the  salt  water  and 
the  copper ;  and  Idr  this  purpose  the  inside  of  the  copper  sheathing  was 
coated.  To  improve  this  protection  it  was  ordered,  in  January  1779,  that 
tarred  paper  should  be  applied  between  the  copper  and  the  bottom ;  but 
when  copper  fastenings  became  used  in  ships*  bottoms,  it  was  considered 

*  The  Foudroj/ant  was  constructed  by  sir  John  II endow, and  was  only  2062  tons  burthen. 

t  These  thipt  were  a  larger  class  of  two-decked  ships ;  the  NorihunAerland  after 
the  ItmpefUmxj  the  JKmown  was  oonstnioled  hf  rir  WlOism  Bule^  flie  Aijmi^  rimJIar  to 
the  Pom  pee,  L'AchUle  similar  to  the  Leviathan^  the  Ajeue  sod  the  Kmd  SS  the  Triwfiph, 
sad  the  J}nufon  btm  the  deiigB  of  sir  WilliaoB  Rule. 
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that  thb  mtm  of  preaervation  might  be  dispenaed  with,  tud  it  was  tiiiere* 
fore  ordeved  in  1796  to  be  diaoontiinied.  In  1799,  however,  on  the  return 
of  the  CaroUm  frigate  from  a  foreign  station,  and  her  bong  taken  into 
dock  at  Woolwieh,  it  was  foimd  that  a  treenail  hole  had  been  left  open,  but 
that  leakage  had  been  prevented  by  the  tarred  paper  which  had  been  put 
under  the  copper  aheai^iing.  The  paper  was  therefore  ordered  to  be  again 
used,  and  the  use  of  it  has  been  continued  ever  since;  exoqpt  -wbm  folt, 
canvas,  or  some  ether  substance  has  been  oooasionally  used  instead  of  it. 

The  supplies  voted  for  the  naval  service  of  the  year  were  a  hundred  and 
twonty  thonsand  seamen  and  marines,  j6729,0^  for  the  ordinary,  and 
i6608,760  for  the  eitraordinary  expenaes  of  tiie  navy;  whikt  the  other  sums 
voted  for  the  msintenanoe  of  the  seamen,  ftc.,  the  wear  and  tear  of  ships, 
tean^rt  service,  and  other  matters  immediately  connected  with  the  naval 
establishment,  rmsed  the  total  to  a  sum  eiceeding  £13,654^000. 

The  British  fleets  in  the  Channel,  off  Cadis,  at  Gibraltar,  and  in  the 
Uediteiranean,  accomplished  but  litde  against  tiie  enemy  during  the  year. 
The  French  fleet  quitted  Brest,  and  passed  the  Straits  of  Gibraltar;  the 
btodcadeof  the  Spanish  fleet  at  Cadis  was  then  discontinued,  that  the  ships 
engaged  in  that  serviee  might  be  employed  more  actively  in  the  Mediterra^ 
nean ;  and  the  Spanish  fleet  took  immediate  advantage  of  that  alteration, 
fsiifto  sea,  and  entered  the  Mediterranean  likewise.  The  efforts  of  the 
Bof^iskfleets,  now  in  that  sea,  were  dueeted  to  the  preventing  of  a  junction 
Gf  the  Erendi  and  Spanish  fleets,  but  without  success ;  and  these,  having 
unitfe<^  rfcipaarjd  the  Straits  together,  and  arrived  in  safety  at  Brest,  in  the 
iaontll  tif  August,  followed  by  a  fleet  under  lord  Keith,  whose  advanced 
sUfarannvedeaffidently  near  to  disooverthe  safe  position  of  the  enemy  the 
day  after  they  had  arrived  there.  They  remained  qui?t  in  that  harbour 
dinuig  the  remainder  of  the  year,  watched,  but,  of  course,  not  interfered 
wilii:by>lheEngliBh. 

'  The  expedition  to  Holland  was  the  only  other  enterprise  of  magnitude 
that  was  engaged  in  by  the  navy  during  the  remainder  of  the  year,  and  the 
olirject  of  this  was  subordinate  to  nuKtary  designs ;  but  the  result  of  it  was 
highly  important,  as  it  reilated  to  the  conditiou  of  the  navy  of  that  country. 
The  eoqpeditie%  for  the  conveyanoe  of  troops,  left  England  under  the  com- 
mand of  Tice-admiral  Mitehell ;  but  before  it  had  arrived  at  its  destination, 
admiral  lord  Duncan,  who  was  commanding  the  fleet  in  the  North  Sea, 
joined,  and  took  the  command.  His  cruising  had  confined  the  na>y  of 
Holland  to  the  ports  of  that  country,  and  when  the  British  fleet  arrived, 
lord  Duncan  summoned  admiral  Stoiy,  commanding  the  squadron  in  the 
Texel,  to  surrender  his  sliips  for  the  service  of  the  prince  of  Orange :  to 
this  message  h6  replied, that  the  duty  he  owed  to  his  country  forbade  his  doing 
so,  and  that  he  should  certainly  defend  it  when  it  should  be  attacked.  A 
dinatis&ctiott  soon  prevailed  amongst  the  Dutcli  crews,  and  when  the  siun- 
moDS  wae  repeated  by  admiral  Mitchell  a  few  days  afterwards,  most  of  the 
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crevB  having  mutiiiously  reftned  to  defend  tbdr  thipt,  tb^  emne  into  flie 
power  of  the  Engliih  ivithout  fighting.  Bvt  the  inftiior  duuncter  of  the 
ehips  thus  obtainedj  icndeied  the  aoqpiintion  of  IHtle  ndne  to  the  ntkidi 
imyj,  as  few  of  the  priies  were  deemed  hy  the  English  fit  Ibr  cnnsen;  lor 
hitherto  the  Dutch  had  given  too  little  attention  to  the  imiirofements  which 
had heen intvoduoed  into  the  navies  of  other  European  ooontries,  hjthe 
increase  of  dimensions,  which  had  raised  their  dups  toagenend  and  pro- 
gresdve  saperiority :  an  impravement  of  which  the  vafaie  became  the  more 
obvious  as  snooesnve  instances  of  it  developed  new  advantages. 

Several  fine  and  valuable  prises  were  captnred  during  the  year.  Amongst 
these  may  be  mentioned  the  Forte,  which  was  oi^tiired  by  the  SHjfUe,  in 
the  East  Indies.  lUs  was  a  sopcriorfingate  of  tiie  largest  clan,  measoring 
170  feet  on  her  gon-dedL,  48  feet  8  indies  in  extreme  breadth,  and  aboat 
1,400  tons  borlhen ;  her  lengdi  was,  therefore,  8*08  times  her  breadth.  The 
Borddak,  a  Frendi  privateer,  mounting  twenty-firar  guns  on  a  fiush-ded[, 
sucteen  of  them  kng  bran  12-pounden,  and  the  remainder  brass  86-poiinder 
caironades,  was  also  captured.  She  was  a  renaikably  fine  new  ship,  of 
826  tons  burthen ;  her  principal  dimennons  were  138  feet  6  inches  long  on 
the  gun-deck,  81  feet  9  inches  iu  extreme  breadth,  and  15  feet  1  inch  deep 
in  the  hold,  with  a  length  4*86  times  her  breadth.  This  construction  ren- 
dered her  an  excellent  cruiser ;  she  was  deemed  one  of  the  fastest  sailing 
privateers  £rom  the  French  ports,  and  it  was  supposed  that  no  British  built 
ship  would  come  up  with  her  in  a  chase,  provided  there  were  a  good  wind. 
She  was  captured  by  the  Revolutumnaire,  a  38-gun  frigate,  which  had  been 
constructed  by  the  ssme  builder,  and  captured  by  the  English  in  1794;  and 
this,  it  was  said,  was  the  only  cruiser  in  the  British  service  firam  whidi 
danger  was  apprehended  by  the  French  in  a  chase. 

Upon  the  whole,  the  English  captured  from  the  French  navy  eight  frigates 
during  the  year;  and  the  Leander,  of  fifly  guns, which  had  been  taken  from 
the  En^ish  iu  1798,  was  restored  after  the  Turks  and  Russians  had  taken 
Corfu,  where  this  ship  was  lyin^.  Five  Spanish  34-gun  firigatea  had  been 
captured  within  the  same  i)eriod,  and  tweuty-four  Dutch  ships,  via., — one 
of  seventy -four  guns,  six  of  sixty-four,  three  of  fifty,  seven  of  forty-four,  one 
of  which  was  a  frigate,  one  of  forty,  one  of  thii-ty-two,  two  of  twenty-ci^lit, 
and  three  of  twenty-four,  besides  brigs,  cutters,  gun -vessels,  &c. ;  but  a 
material  part  of  these  prizes  were  deemed  iiieUgible  for  the  service  of  the 
British  navy,  and  were  not  therefore  purchased  into  it. 

During  the  same  year  the  British  na\'y  lost  twenty-one  ships  and  vessels ; 
but  only  tliree  out  of  this  number  were  taken  by  the  enemy,  and  these 
were  a  10-gun  brig  of  a  hundred  and  twenty  tons,  a  6-gun  schooner  of 
seventy -one  tons,  and  a  sm<all  gun-vessel  of  eighty-seven  tons.  Of  the 
rest,  one  foundered,  sixteen  were  wrecked,  and  one  was  destroyed.  The 
largest  of  these  was  the  Iw pregnable,  of  ninety-eight  guns,  a  ship  that  had 
been  kuuchcd  iu  1786.   The  ^cej^jire,  of  sixty-four         which  had  been 
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knndied  in  1781,  wai  Hkewite  wrecked;  the  ollien  wlueli  wm  loit  were 
fingates,  sloops,  brigs,  and  other  small  croisen  and  aimed  transports ;  and 
ten  of  these  had  been  fiwmeily  taken  from  the  French,  lesfing  the  loss  of 
BrUiMh  ships  oompantifely  saudl. 

Three  88  and  two  86-gmi  frigates  were  the  only  ships  knmehed  during 
the  year;  one  of  the  latter,  the  4po0o>,  in  a  private  yard.  The  three  88-gim 
frigates,  Aelhoe,  Ihmar,  and  Jmagim,  were  nearly  the  same  in  dimensions 
and  burthen;  the  greatest  difference  being  twenty  tona.  The  Himar, 
which  measured  fifteen  tons  less  than  the  first,  and  five  move  than  the  last, 
was  1048  tons;  being  160  feet  8  inches  long  on  the  gun-deck,  89  feet  6 
indies  in  CKtreme  breadth,  and  18  feet  9  indies  deep  in  tiio  hold ;  and  the 
rdatiTe  proportion  of  breadth  to  length  was  as  1 :  8*8.  The  differences  in 
the  principal  dimensions  were,  that  the  Actwe  and  Jmtuim  were  eadi  three 
inches  lees  in  the  length  on  the  gon-dedc,  and  the  fenner  was  fefor  indies 
more,  and  the  latter  one  inch  less,  in  extreme  breadth.  The  tonnage  of 
these  ships  was  about  the  same  as  that  whidi  sir  Thomas  Slade  and  sir 
John  Williams  had  given  to  the  60-gnn  di^. 

*At  the  beginning  of  the  year  1800  England  had  a  hnndred  shqis  of  the 
line,  seventeen  two-dediers  not  of  the  line,  and  three  hnndred  and  fifty- 
one  firigates  and  inferior  ships  and  vessels  in  commission  as  cruisers ;  a 
feroe  vuying  in  a  very  small  proportion  firom  that  which  had  constitated 
the  cnridng  navy  of  England  at  the  commencement  of  the  preceding  year. 
At  the  same  time  there  were  twenty-four  ships  of  the  line,  and  eighteen 
under  the  line,  chiefly  fingates,  either  immediately  under  repair,  or  lying  in 
harbour  waiting  to  be  repaired.  Nineteen  of  these  ships  of  the  line,  and  a 
hundred  and  twenty-five  of  those  under  tlic  line,  were  foreign  built ;  and 
the  entire  amount  of  the  British  navy,  including  those  which  had  been 
ordered  to  be  built,  and  those  which  were  unfinished,  was  one  hundred  and 
thirty-eight  ships  of  the  line,  of  314,557  tons;  three  hundred  and  forty- 
one  sail,  fiN>m  the  flush-deck  ship  of  fifty-six  guns,  down  to  the  14-gun  brig- 
deop,  amounting  to  224,755  tons ;  and  two  hundred  and  thlrty-thrcc  ships 
and  vessels  of  various  descriptions,  including  fire-ships,  gun-brigs,  Ixnnbs, 
cotten,  store-ships,  prison-sliips,  armed  transports,  &c.  There  was,  there- 
fefS^  adiffBrence  of  thirty-five  ships  and  vessels  in  the  whole ;  a  diminution 
of  one  ship  of  the  line  ;  an  increase  of  twelve  ships,  from  those  of  fifty-six 
gnns  to  the  14-gun  sloop ;  and  of  twenty-fonr  in  the  other  descriptions  of 
shipa  and  vessda;  and  the  increase  in  the  aggregate  burthen  was  21,462 
tons. 

In  Fcbniar}'  1800,  the  suppUes  for  the  service  of  the  navy  were  voted ; 
when  120,0(X)  seamen  and  marines  were  granted  for  the  first  two  months, 
and  for  the  remaining  ten  months  the  number  was  to  be  reduced  by  10,000 
men.  The  sum  voted  for  the  ordinary  of  the  navy  was  j£806,9d9,  and  that 
for  the  cxtraordinarv  oxjxmiscs  of  the  navy  wjis  .€772,110. 

The  year  opened  with  a  proposal  from  Buonaparte  as  First  Consul  of 
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Fmice  to  Ins  nugesty,  Ibr  a  ratontioii  of  peace;  but  the  British  govem- 
ment  lofaiod  to  entertain  the  ofertnre* 

Few  naval  events  of  general  interest  oocnmd  during  the  year.  The 
quietness  of  the  French  and  Spanish  fleet  in  Brest  harbour,  IbSt  the  fleet 
in  the  channel  to  cndse  without  an  enemj  to  encounter;  and  in  the  Me- 
diterranean,  the  chief  employnient  of  tiie  fleet  was  in  the  blockade  of 
Mslta.  As  it  became  apparent  to  the  French  that  they  would  be  uUi- 
matdy  obliged  to  capitulato,  the  preservation  of  sonie  of  their  ships  lying 
at  that  island  was  regsrded  as  a  matter  of  iBiportantooiisideration.  The 
OtttUottme  Tell,  a  fine  ship  of  80  guns,  was  sent  to  sea  in  the  most  fiivour- 
able  oiicamstanees  fiir  maldBg  her  esoqie ;  but  she  was  punned^  and  cap- 
tared  after  a  singolariy  resohtte  deftnee.  Her  name  was  afterwards 
changed  to  the  Malta,  on  being  taken  into  the  HngKA  service.  The 
following  were  the  princ^al  dimemnoiis  of  this  ship :  length  on  the  gun- 
deck,  194  feet  4  inches ;  extreme  breadth  51  foot  7-^  inches;  depth  in  tiie 
hold,  28  feet  4  indies;  burthen,  8866  tons;  and  the  relative  proportions 
of  breadth  and  length,  were  as  1 :  8*76 :  one  of  the  two  frigates,  in  simi- 
kurly  attempting  to  escape,  was  also  captured ;  and  when  the  island  of 
Malta  was  surrendered,  the  ships  which  were  ^ring  there;,  came  into  the 
hands  of  the  English. 

The  prizes  taken  from  the  French  during  the  3rear,  were  the  GuiliaMme 
Tell  of  eighty  guns,  and  the  Gmuraup  of  seventy-four  guns ;  two  60-gun 
ships,  three  frigates  of  forty  ^ns ;  two  of  thirty-eight ;  two  (tf  thirty-sii; 
and  one  of  twenty-eight :  besides  smaller  vessels  and  privateers ;  some  of 
which  were  of  considerable  force;  and  two  Spanish  84-gun  frigates,  which 
were  also  taken. 

The  English  navy  sustained  in  the  same  year,  a  considerable  number  of 
losses.  The  Queen  Cliarlotte  of  100  guns,  was  accidentally  burnt  on  the 
coast  of  Italy ;  the  Marlborough  of  seventy-four,  and  the  RejmUe  of  sixty- 
four  guns,  were  wrecked  on  the  coast  of  France ;  the  rest  were  of  inferior 
rates:  and  it  is  a  remarkable  fact,  that  the  only  two  ships  which  fell  into 
the  enemy's  hsnds,  were  a  80-gun  ship,  and  a  14-giin  biig-sloop, — their 
respective  crews  mutinying  and  canying  them  into  Brest  and  Malaga. 
Sixteen  were  lost  accidentally,  and  six  were  lost  by  means  of  the  enemy ; 
nine  of  the  whole,  having  previously  come  into  the  hands  of  the  English 
as  prizes. 

Only  two  ships  of  the  line  were  launched  during  the  year ;  these  were 
the  Spencer  and  Courageux*  of  seventy -four  guns.  The  former  of  these, 
measuring  1917  tons,  was  built  in  a  private  yard;  and  the  latter,  measu- 
ring 1772  tons,  at  Deptford.   The  Spencer  was  180  feet  10  inches  long  on 

*  The  Spencer  was  oonstmoted  by  Monsieur  Barallier.  The  Couragevuc  was  not  found 
to  answer ;  her  copper  wss  rsiaed  ooniidecsUiy  in  Long  Reach,  river  l%aaiesy  sad  owing 
to  her  being  very  anesqr,  lbs  had  her  poop  taken  off;  ss  hsd  slao  the  ItmUaqenet, 
which  wss  Isoachsd  ia  1801,  being  a  fltmihr  ship. 
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the  gnn-deek, — hang  two  indies  leas  thm  tlie  o^r ;  49  feet  feet  8  inches 
in  eztnune  breadtli, — being  2  feet  H  indi  mora  than  the  oUier;  and  31 
&et  10  inches  deep  in  the  hold, — ^being  2  Ibet  more  than  the  Cemresfeuae: 
and  her  length  was  8*67  times  her  hreadth.  There  were  not  move  than 
firar  or  five  ships  bebw  the  fine  hnmehed.  The  hurgest  of  lliese  was  the 
Leda  frigate  of  thirty-eight  guns,  and  1071  tons,  measnring  150  ftet  2 
inches  in  kugth  on  the  gun-deck ;  40  feet  1  indi  in  extreme  hreadth;  and 
12  feet  9  inches  deep  in  the  hold :  her  length  was  S'74  times  her  hreadth. 
The  others  were  86-gun  fidgates ;  and  as  thcfe  were  on^  one  gim-hrig 
aloop,  and  a  small  cutter  pnrehased  during  the  year,  most  of  the  increase 
whidi  the  British  nary  expeaoiced,  was  realiaed  ships  and  vessels  cap- 
tured from  the  enemy. 

But,  as  several  of  the  prises  which  feU  into  the  hands  of  the  English 
were  not  deemed  fit  to  he  tak^n  into  the  service,  or  it  was  not  considered, 
under  existing  dronmstances,  advisable  to  purdmse  them,  the  number  of 
ah^  in  the  British  navy,  at  the  beginning  of  1801,  was  very  little  greater, 
in  the  whole,  than  it  had  been  twelve  months  previously.  Seven  ships  of 
the  line,  and  as  many  of  inferior  rates,  were  all  the  increase  we  find  to 
have  taken  place. 

In  the  year  1800  was  fermed  the  armed  neutrality,  a  comlnnation  of 
Bnssia,  Sweden,  and  Denmark,  to  prevent  the  seerdiing  of  neutral  diips  by 
those  of  England  fer  contraband  of  war.  Enghmd  insisted  on  her  right 
to  search ;  and  resolved  to  break  np  the  confederacy. 

When,  therefore,  the  supplies  were  voted  fer  ^  year  1801, 120,000 
seamen  and  marines  were  granted  to  senre  in  the  navy,  until  the  20th  of 
March ;  and  from  that  time  till  the  end  of  the  year,  the  estaUishment 
was  to  be  increased  by  15,000  men.  The  sum  voted  for  the  oidinaiy  ex- 
penses of  the  navy  was  i6842,418 ;  and  that  for  the  extraordinary  ex- 
penses, as  the  building  and  repair  of  diipi^  and  other  woiks  connected 
with  this  sendee,  was  £988^900.  These  sums,  witJi  those  voted^  fer  the 
wear  and  tear  of  ships  in  commisrion  j  for  tranq^iort  service;  fiir  the  half- 
pi^  of  officers;  and  fer  the  maintenance  of  prisoners  of  war,  &c.,  ex- 
ceeded in  the  aggregate,  the  sum  of  iS16,577,000. 

In  order,  then,  to  frustrate  the  designs  contemplated  by  the  armed  neu- 
trality, an  expedition  was  planned,  to  be  executed  as  soon  as  the  advance 
of  spring  diould  render  the  navigation  of  the  Baltic  convenient.  For  this 
purpose,  a  fleet  was  assembled  in  Yarmouth  Roads,  consisting  of  fifteen 
sh^  of  the  line,  and  a  CQusiderable  number  of  frigates,  fire-ships,  and 
other  small  vessels ;  and  the  command  of  it  was  given  to  admiral  sir  Hyde 
Parker,  accompanied  by  vice-admiral  lord  Nelson,  and  rear-admiral  Totty. 
Ou  the  11th  or  12th  of  March,  the  fleet  pnt  to  sea,  and  proceeded  to  the 
Sound,  having  been  joined  by  three  other  ships  of  the  hue ;  but,  socm 
after  leaving  Yarmouth,  admiral  Totty's  ship,  the  JnvmcWet  of  seventy- 
four  guns,  ran  upon  a  sand-bank,  and  was  lost. 
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An  indfectnal  attempt  was  made  hy  negotiaftioii,  to  detaoli  Daunaik 
from  the  oonfederBcy ;  and  the'  fleet  then  prooeeded  immediatelyto  Co- 
penhagen. The  conduct  of  the  attack  was  entrusted  to  lord  Nebon, 
whose  ability,  as  a  naval  commander  and  as  a  diplomatist,  was  fiiDy  dis- 
l)layed  with  consummate  sncoess.  Gfeat  difficulties  had  to  be  smrmounted 
in  conducting  the  fleet  into  the  diannel  leading  to  Copenhagen ;  and  of 
the  detachment  of  the  fleet  which  was  sent  to  execute  this  service,  several 
ships  grounded,  and  were  unable  to  proceed.  The  rest  of  the  ships  were 
conducted  up  with  great  care  on  the  morning  of  the  2nd  of  April ;  and  as 
thej  reqpectiyely  arrived  at  d»  positions  assigned  to  diem,  tiicy  were  an- 
chored by  the  stem.  The  defence  of  the  Danes  consisted,  according  to 
CampbeU's  Naval  History,  of  six  sail  of  the  lin^  eleven  floating  batteriei^ 
from  twenty-six  34  pounders  to  eighteen  1^  pounders,  and  one  bomb  ship, 
besides  other  ▼esseb:  these  were  supported  by  the  Grown  Islands,  mount- 
ing eighty-eic^t  cannon,  and  four  sail  of  tlm  line  moored  in  the  montii 
of  the  harbour,  and  some  batteries  on  the  Isle  of  Amak.*  James  states, 
however,  that  then  wero  no  moro  than  two  ships  of  the  line ;  tiiose  whidi 
had  foirmerly  borne  that  rank,  but  were  now  dinnantled,  though  as  effici- 
ently armed,  he  considers  not  to  have  belonged  to  that  class  of  dupe. 

Tlie  cannonade  began  at  ten  o'dodL;  and  was  maintained  with  great 
vigour  on  both  sides  for  a  long  time,  whilst  the  ooorage  of  the  Danes  li- 
yalled  that  of  the  Enf^ish ;  but  at  half-post  one  o'dock  their  firo  dadL- 
ened,  and  gradually  diminished  for  sometime  before  it  ceased.  It  did  not, 
however,  cease,  until  the  negotiation,  opened  by  lord  Nelson,  led  to  a 
statement  of  tiie  requiiements  r«  Qreat  Britain;  and  when  tiieserequiro- 
ments  wero  enforced  by  llie  communications  of  Kelson,  tiie  engagement 
was  discontinued,  by  the  sunender  of  the  Danish  ships, — allowance  being 
made  for  the  EngUsh  to  take  possession  of  such  as  had  already  struck  their 
coikmrs.  Four  only  of  the  Danish  ships  or  floating  batteries  and  vessels, 
escaped 4110  British;  and  one  of  these  afterwards  sank;  but  most  of  those 
which  were  taken  possession  of  were  found  to  be  unserviceable,  and  were 
destroyed  by  the  English  before  they  left  Copenhagen ;  and  the  only  sh^ 
they  brought  away,  was  the  Holstein  of  sixty-four  guns :  but,  the  victory 
thus  obtained  was  dearly  puzdMsed,  through  the  very  steady  and  brave 
resistance  of  the  Danes. 

The  consequence  of  this  victory  was,  however,  sudk  as  had  been  con- 
templated in  sending  out  the  fleet.  The  confederacy  was  broken ;  Russia 
soon  expressed  a  wish  for  a  continuance  of  friendly  relations  with  Enf^and ; 
and  Sweden  foil  in  with  the  object  of  the  English,  and  an  amicable  inter- 
course was  maintained  between  Great  Britain  and  that  kingdom. 

England  was  soon  again  thrown  into  alarm  by  extennve  preparations  on 
the  part  of  the  french  for  an  invasion.    These  prepsntbns  consisted,  to 

*  CampbeU's  Naval  liistoiy,  VoL  YII,  p.  m 
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a  prnt  extent,  of  boats  for  the  eonveynnce  of  troops^  and  the  assembla^ 
of  tkem  at  Boulogne  was  called  a  flotilla. 

Lord  Nelson  having  retnrncd  from  the  Baltic,  was  appointed,  in  tlic 
snmmer,  to  command  the  squadron  with  which  the  destmction  of  the 
flotilla  w.'is  to  be  attempted,  lie  sailed  from  the  Downs  about  the  end  of 
July,  and  early  in  August  he  made  some  vigorous  attempts  at  destroying 
these  boats ;  but  they  had  been  rendered  so  secure  by  the  i)recaution8  of 
the  French,  and  their  defensive  arrangcnients,  that  that  great  commander 
was  obliged  to  desist,  without  having  accomplished  his  object. 

In  the  Mediterranean  the  employments  of  the  British  fleets  were  gene- 
rally successful.  The  remnant  of  the  French  army  in  Eg}i)t,  having  been 
obliged  to  capitulate,  were  conveyed  to  their  own  country ;  and  the  fleet, 
in  the  western  parts  of  that  sea,  was  engaged  in  harrassing  both  the  French 
and  Spanish  fleets^  and  in  frustrating  their  designs  against  the  interests  of 
England. 

Tlve  prospect  of  peace  was  now  unfolding ;  the  restoration  of  that  order 
of  things  appeared  most  necessary  to  the  interests  of  Europe  generally  ;  and 
the  prehminar}'  articles  of  peace  between  England  and  France  were  signed 
at  London,  on  the  1st  of  October ;  these  were  ratified,  and  the  ratihcationa 
exchanged  a  few  days  afterwards  ;  and,  on  the  12th  of  the  same  month,  a 
proclamation  was  issued  for  the  discontinuance  of  all  hostile  operations, 
and  the  definitive  treaty  was  signed  at  Amiens,  on  the  27th  of  ^March,  1802.* 

In  the  same  work  is  given  the  following  table,  as  a  summary  of  French, 
Dutch,  and  Spanish  ships  lost,  taken,  and  destroyed,  from  the  commence- 
ment of  the  war  in  1793  to  October  1801  : 


Frenoh. 

Dutch. 

Spanish. 

Total. 

Ships  of  the  line  . 

46 

25 

11 

81 

Fifties  .       ,  , 

2 

1 

0 

8 

Frigates        .  , 

133 

81 

20 

184 

Sloops,  &c.  • 

161 

82 

55 

248 

Total 

516t 

The  resolt  of  tihe  war  to  the  navies  of  the  heUigerant  powers  during  the 
last  year  of  its  oontinnaDoe^  may  be  stated  to  be,  the  loss  to  the  Frendi  of 
one  ship  of  seventy-four  and  one  of  sixty-four  gons,  one  frigate  of  forty- 
four  guns,  two  of  forty,  one  of  thirty-eight,  four  of  thirty-six,  and  three  of 
thirty-two  ;  one  of  the  last  frigates  having  been  formerly  a  British  frigate, 
which  had  been  captured  in  the  early  part  of  the  year;  leaving  therefine the 
loss  of  French  ships  at  twelve  of  different  classes ;  all  these,  except  one 
36-gun  frigate,  were  captured  either  by  the  i^ingHah  alone,  or  by  them  in 
oonnexion  with  the  Turks,  when  their  squadrons  were  united  in  the  £ast. 


«  OnipbdI*sBisloi7,Y«LTIt,p.S6L       t  nM,r««fi. 
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Spain  lost  two  ll:2-j;uii  ships,  which  were  burnt  whilst  the  English  wore  in 
chiuse  of  them  ;  a  3 1-gnn  frigate,  which  sank  in  consequence  of  the  injury 
she  had  sustained  at  the  same  time ;  and  a  30-g:un  xebee,  which  was  caj)- 
turcd  by  the  Speedy,  a  1 4-j:;nn  brie:.  The  loss  of  ICngland  was  severe:  it 
amounted  to  three  7  l-guii  ships ;  two  of  wliich  were  captured  by  the 
French,  and  the  other  was  M  recked  ;  a  frigate  of  forty-fonr  j^ins,  one  of 
thirty-six,  and  four  of  tliirty-two;  one  20-gnn  ship;  tlircc  18-gun  ship- 
sloops;  one  IG  and  one  14- {run  brig-sloops;  two  gim-brigs ;  a  12-gnn 
cutter;  a  bomb-vessel  ;  a  fire-sliip  ;  and  a  troop-ship.  One  of  the  32-gim 
frigates  was  captured  and  afterwju'ds  retaken,  as  already  mentioned;  the 
14-gini  sloop,  12-gun  brig,  12-gnn  cutter,  the  fire-ship,  and  the  bomb- 
vessel,  were  captured  by  the  French  ;  the  others  foundered,  were  wrecked, 
or  otherwise  accidentally  destroyed :  the  total  loss,  then,  was  twcuty-one 
ships  and  vessels  of  all  classes. 

During  the  year  no  more  than  three  ships  of  tlie  line  were  launched  ; 
two  3()-guu  frigates,  twenty  12-gun  brigs,  and  two  advice-boats  were  also 
launched;  and  u  small  number  of  ships  below  the  line  were  purchased  ;  but 
the  aggregate  numerical  amount  of  the  navy  was  but  little  altered,  by  the 
changes  which  took  place  within  the  year. 

When  peace  was  restored,  the  naval  establishment  wm  considerably  re- 
duced ;  but  confidence  in  the  stability  of  this  peace  soon  yielded  to  the 
fear  of  renewed  hostilities,  aud  the  naval  establishment  was  increased  again 
before  the  end  of  1802. 

Whatever  may  have  been  the  consequences  of  the  war  of  the  Bevolnti<»i 
to  the  general  interests  of  England,  it  was  productive  of  some  beneficial 
results  in  relation  to  her  na\7.  To  a  great  extent  it  had  been  a  naval  war ; 
and  in  carrying  on  its  operations,  tho  English  ships  bad  been  frequently 
brought  into  collision  with  ships  of  the  enemy  wboBe  superiority  could  not 
be  denied ;  a  superiority  wbich  was  the  fesdt  of  ft  greater  regurd  to  scien- 
tific principles  in  the  construction  of  them.  To  a  great  extent  the  French 
ships  were  larger  in  relation  to  thdr  force  than  the  English  sliips,  and  hence 
there  was  introduced  into  the  British  navy  a  material  alteration  in  the  di- 
mensions and  burthen  of  the  ships  which  composed  it.  This  was  particu- 
larly the  case  with  the  superior  classes  of  frigates,  which  constituted  a  highly 
important  part  of  the  Fiench  as  well  as  of  the  British  navy.  In  addition 
to  the  greater  dimensions  and  burthen,  the  French  ships  were  conmionly 
good  sailers;  and  to  that  superior  property  the  preserraiionof  numbers  had 
been  owing  when  chased  by  Englidi  cruisers. 

During  the  year  1802,  the  naval  establishment  was  gradually  reduced 
to  a  \Qry  great  extent :  in  line-of-battle-ships,  from  a  hundred  and  four,  to 
thirty-two,  and  the  number  of  cruisers  below  that  rank  was  veiy  much 
dinunished;  but  the  number  of  ships  in  ordinary  was  of  course  much  in- 
creased, and  the  obvious  result  of  so  long  and  constant  s  service  as  thst 
in  whic^i  the  fteets  and  cruisers  of  Great  Britain  had  been  employed,  was 


Digitized  by  Google 


VftBPARATIONt  FOR  TRB  RSNIWAL  OF  H08TILITIK8. 


148 


ftu  acciimulntion  of  old  ships,  to  a  fjreat  extent,  if  not  wliolly,  unfit  for 
further  employment  at  sea.  There  were,  aceordinfjly,  at  the  elose  of  the 
war,  many  ships  to  be  either  eonvertcd  into  other  cla-sscs,  or  removed  from 
the  eatabhshnient  jUtofiether,  by  sale,  or  by  being  broken  np.  Seventeen  sliips 
of  tlieline  were  converted  into  other  classes  of  ships  during  the  year,  and 
four  were  either  sold  or  taken  to  pieces;  the  largest  of  these  was  the 
Commerce  de  Mnrseille :  eleven,  under  the  line,  were  converted  into  other 
classes;  and  a  hundred  and  eleven  were  sold  or  broken  \\\).  In  the  same 
period,  one  ship  of  seventy-four  gims,  and  two  of  fifty,  were  launched, 
Tliese  were  the  most  material  alteratious  that  took  place  in  the  British 
navy  during  the  year  1802. 

Tlie  commcueement  of  the  year  1 803,  held  out  the  prospect  of  renewed 
Ijostilities  between  England  and  France;  but  the  eirenmstanees  relating  to 
the  possession  of  Malta,  which  rendered  a  new  war  highly  i)robable,  had  not 
yet  become  so  fully  developed  as  to  lead  to  any  immediate  preparation  tor 
the  event.  But  it  wa-s  not  long  before  the  prospect  of  war  became  more 
decisive ;  and  from  the  mnnber  of  50,000  seamen  and  marines,  that  had 
been  granted  to  sen'o  in  the  na^y,  the  number  was  increased,  first  to 
60,000,  and  afterwards,  in  June,  to  100,000  men.  The  sum  voted  for  the 
ordinary  expenses  of  the  navy  wa.s  €1,228,238,  and  that  for  the  extraordi- 
nary expenses,  as  the  building  and  repair  of  ships,  &c.,  >vas  C901,140;  and 
the  other  sums  granted  for  the  naviil  scnice  of  the  year,  made  up,  with 
these,  the  totid  sum  of  .€10,21 1,378. 

Early  in  the  spring,  the  British  government  appears  to  hare  determined 
on  war;  and  on  the  18th  of  May,  a  declaration  of  it  was  made  against 
Rnuuie.  At  this  time  France  was  taking  active  measures  to  prepare  for  the 
rctoewd  of  hostilities ;  an  event  which  Buonaparte  had  been  contemplating 
■mee  tliewmter^  but  which  he  was  not  fully  prepared  for  when  it  oecmred. 

When  war  waa  determined  on,  the  porta  and  dockyards  of  England 
wete  rendered  busy  by  the  fitting  out  and  repair  of  ahipa.  Twenty-eight 
aait  of  the  line  had  been  put  into  commission  by  the  end  of  May,  besides 
a  proportionate  number  of  ships  of  inferior  force.  In  addition  to  tfaia, 
repeBB  were  going  on  rapidly  upon  all  cbisses  of  vessds;  whilst  it  was  seen 
to  be  desirable  that  the  number  of  oonTenient  cruiaas  should  be  increased ; 
and  Ofdera  were  accordingly  given  for  the  building  of  (me  88-gnn  frigate ; 
foovteen  Isrge  16-gnn  ship-sikiops  ;  and  six  large  18-gun  brig-sloops. 
Three  74-gnn  ships  were  likewise  ordered  to  be  built. 

^e  day  before  the  declaration  of  war  was  issued,  a  strong  fleet,  amounting, 
inahips  of  the  line  and  fiigatea,  to  about  a  hundred  sail^underthe  command 
of  admiral  Gomwalfis,  left  England  to  cmise  off  the  coast  of  Fkmce  to  watch 
the  motions  of  the  fleet  Ipng  at  Brest :  but  the  navj  of  France  waa  yet 
unprepared  to  enter  into  the  contest ;  it  waa  distributed  amongst  a  number 
of  ports ;  and  in  that  division,  eadi  part  was  too  small  to  be  fonnidable. 
The  employment  of  the  dumnel  fleet  oonaisted,  therefore,  principally,  m 
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watching  the  several  polls  in  which  the  Frcncli  sliips  were  lying,  so  as  to 
prevent  a  rendezvons  of  these  ship.s  in  any  port  on  the  coast ;  and  the  year 
passed  away  without  any  memorable  event  resulting  £rom  the  disposition 
of  the  fleet  under  <ulmiral  Cornwallia. 

Immediately  on  the  issue  of  the  dechiration  of  war,  lord  Nelson  hoisted 
his  flag  on  board  of  the  Victory  at  Portsmouth,  and  proceeded  to  take  the 
command  of  the  smsdl  fleet  in  the  Mediterranean.  There  he  was  em- 
ployed in  watching  the  fleet  at  Toulon ;  bat  as  that  fleet  was  not  yet  ready 
to  be  employed  advantageously,  it  remained  inactive  in  the  harbour  during 
the  year,  reodving  such  accessions  as  the  constant  building  of  new  ships  at 
that  port  could  supply. 

The  Britiih  fiwoei  employed  in  the  Wett  Ini^M,  wen  mccOMftil  in  eas- 
ing several  ukundi  belonging  to  the  F^rench  and  Dntdi  during  Hie  year ;  a 
74-giin  ship  «nd  four  40-guu  frigates  were  alio  captured  in  the  West  In- 
diet;  and  on  other  stationa,  the  Britiih  cnuaen  cqptnied  or  deatroyed  a 
amall  number  of  other  cmiaenftom  French  porta. 

During  the  year,  the  navy  of  England  anataiDed  the  kaa  of  twelve  frig- 
ates and  nnaller  vessels;  two  of  which,  the  Mhierve  of  tiiirty-eight  guns, 
and  a  12-gan  schooner  were  captured  by  the  French, — the  former  having 
accidentally  run  ashore  upon  the  French  coast ;  and  an  18-gun  sloop  was 
captured  by  the  Dutdi  at  Cnragoa.  AU  the  othera  foondand  or  wen 
wrecked  ;  but  only  half  of  the  entin  number  lost  wen  British  built 
yessels. 

The  number  of  men  granted  for  the  service  of  the  navy  for  1804,  was 
the  same  aa  had  oonstitated  the  establishment  during  the  lirfAer  part  c^the 
pneeding  year.  The  som  voted  for  the  ordinary  expenses  of  the  navy,  was 
£lflStOfi70;  and  that  for  the  eitnundinary  expenses  was  de948,520.  The 
other  soms  granted  at  the  time  of  voting  the  supplies,  and  snbseqnently 
during  the  year,  made  np  a  total,  exceeding  i612,O^,0OO. 

In  the  year  1775,  it  was  ordered  that  with  the  view  to  expedite  the 
building  of  sh^  the  work  should  be  divided  into  articles  or  sections ;  and 
certain  sums  wen  allowed  for  the  diiforent  parts  of  work,  according  to  the 
rates  of  the  ships :  this  was  called  taak  work ;  and  in  the  year  1784^  job- 
work  for  repairing  sh^  wsaordend  to  be  introduced  inta  the  docl7^ads; 
but  as  it  was  stnngly  qpposed  the  woikmen,  it  waa  not  fnUy  carried  into 
eilbct  until  1798,  when  the  Qibraltwr,  at  Plymouth,  is  said  to  have  been 
the  first  ship  repmred  under  this  system. 

Tmk  and  job-work,  with  a  wcU-digested  and  equitable  scheme  to  work 
firom,  and  a  judicions  supervirion,  would  be  beneficial  not  only  to  the 
genenl  interesta  of  the  service,  by  ensuring  the  requinte  despatch  in  the 
execution  of  the  work,  but  likewise  to  the  workmen  themaelves,  whose 
interests  and  exertions  would  thereby  be  essentiailly  united.  It  is  only  a 
bad  system,  in  which  too  much  detail  is  introdneed  into  the  schone  of 
prices  for  work,  that  taak  work  is  rendend  otjectionabl^  inasmuch  as  it 
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offci*8  au  iuduccmcat  to  perform  work  unnecessarily,  with  a  \iew  only  to 
augment  tlic  sum  to  be  paid  for  the  execution  ;  whilst,  if  the  work  were 
paid  for  in  the  gross,  there  could  l>e  no  inducement  to  destroy  substantial 
work  for  the  sake  of  liaving  it  tu  i  cpair,  a.s  it  has  often  been  stated  to  have 
been  done,  but  which  an  ctlicicnt  supervision  would  effectuidly  prevent. 

It  was  at  the  renewal  of  the  war  in  1803,  tliat  the  advantages  of  task 
and  job-work  began  to  be  appreciated.  For,  a  navy  wliicli  had  grown  to 
a  magnitude  beyond  ])reci'dent,  required  for  keeping  it  in  repair,  exertion 
beyond  what  it  had  been  prenously  necessary  to  make.  The  navy  to  be 
kept  in  repair,  consisted  of  177  ships  of  the  line,  and  593  ships  of  fifty- 
six  guns  and  under ;  and  in  October  1805,  there  were  in  commission  124 
tAupn  of  the  line,  including  ships  of  fifty-four  guns  on  two  decks,  138 
fiigates^  and  416  sloops  and  smaller  vessels,  including  those  which  were 
lured.*  During  the  period  of  tins  war,  in  whidi  naval  enterprise  was  car- 
lied  on  wHh  the  greatest  vigour,  the  dnties  of  the  dockyards  required  tlid 
most  pefsevering  assiduity ;  and  tiien  the  activity  and  energy  of  hoUh 
offioers  and  men  wom  devoted,  to  the  highest  pitch  of  physical  debility, 
to  the  avduoos  duties  which  devohed  on  them.  Yet  this  constancy  of 
laboar,  inchiding  every  Snnday,  could  not  keep  pace  with  the  pressure  of 
duties  whidi  the  employment  of  the  navy  imposed  on  the  dockyards.  It 
was  in  this  condition  of  the  public  service,  that  the  value  of  task  and  job 
work  was  the  most  fully  aaoertained ;  for  it  was  only  by  the  superior  exer- 
tions which  this  system  called  forth  that  the  navy  was  maintained  in 
an  efficient  state,  and  rendered  capable  of  a«diieving  those  tnnmpba  whIdi 
aignaliied  the  time. 

At  the  beginning  of  the  year  1804,  there  were  in  conmiibsion  aa 
cnnsen,  seventy-five  ships  of  the  line,  and  two  hundred  and  ei^ly^nA 
afaips  and  vessds  of  mfoior  rates.  There  were  sJso  lying  in  ordinary  fiir 
aea-sertice, forty  ships  of  the  Hue!,  and  asmall  number  of  firigatei^  and  in* 
ferior  ships  and  vessels.  Nine  line-of-battle-ships,  and  ei^teen  under  that 
rank,  were  in  oommission  in  harbour  duty;  and  twenty-nine  ships  of  the 
linc^  and  thirty-nine  belowthe  Hne^  were  in  ordinary. 

Aa  the  season  of  1804  advanoedt  an  important  duly  ef  the  channel  fleet 
was,  to  watch  the  movementa  of  the  Erendi  along  their  coast ;  and  es- 
pedaUy  in.  jebdSon  to  the  preparations  which  were  in  progress  for  the 
invasion  of  En|^bnd.  Thew  consisted  of  gun-boats,  fiat-bottomed  boati^ 
ftc.,  which  had  been  accumulating  ever  since  the  preceding  year.  Great 

*  Encyclopoidia  Metropulitana,  Art  Naval  Architecture,  page  335  ;  and  aocordiag  to  the 
atatcment  in  the  same  work,  the  progressive  increase  was  as  follows :  — 
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numbers  of  these  luul  been  built  along  t]ie  coast,  and  up  the  rivers  of 
France;  and  sent,  as  opportunities  occurred,  to  the  general  rendezvous 
at  Boulogne  :  and,  notwithstanding  the  special  attention  which  was  paid  to 
the  movements  relating  to  the  invasion  flotilla,  as  this  assemblage  of 
boats  was  called,  great  numbei's  of  them  were  assembled  at  BoiUogne  ;  and 
the  defensive  arrangements  were  so  well  m;ule,  that  they  defeated  the 
several  attempts  which  were  made  to  destroy  them, — if  not  wholly,  yet  to 
such  an  extent,  that  the  English  were  unable  to  do  anything  that  materi- 
ally affected  the  progress  in  the  preparation  of  l)()ats.  These  "were  the 
main  objects  of  dependence  ;  for  though  a  fleet  of  ships  of  war  was  required 
in  connection  with  these,  yet  that  was  merely  as  a  protection  to  the  fleet  of 
boats.  But  no  attempt  was  made  during  the  year  to  employ  these  in  the 
service  for  which  they  were  designed. 

Lord  Nelson  continued  to  command,  in  the  Mediterranean,  a  fleet  wliidL 
was  inefficiently  prepared  for  any  important  service ;  and  the  general  eau- 
lioiiaiieaB  of  iJio  fleet  lying  at  Tfwlon,  gave  liim  little  employnneDt  beyond 
fliat  of  Uodcadiiig  fhoBi  there.  Two  veiy  partial  enixMmten  served,  liow- 
ever,  to  diversify  his  service  on  that  station,  willioot  producing  any  mate- 
rial  oonseqaence.  It  was  not,  however,  only  the  port  of  Tonkm  that 
chnined  the  attentikm  of  the  British  fleet  The  douhtfbl  character  of  Spain 
with  regard  to  the  war,  rendered  expedient,  a  strict  watehfaTness  of  the  ma- 
ritime movements  of  that  connti^* 

War  was  dedaxed  by  that  couitry  against  England  in  the  oonise  of  the 
year.  The  direct  cause  of  that  measure  was,  that  a  squadron  of  English 
fingates  had  been  sent  out  to  interoq^  and  seise  fbur  Spanish  frigates 
loaded  with  specie  and  other  valuable  commoditMsi,  on  their  return  fipom 
South  America.  One  of  these  frigates  was  destroyed  in  the  action,  and 
the  three  others  were  captured,  whilst  no  intimation  of  hostilities  on  the 
part  of  England  had  been  previously  given. 

Few  ships  of  flnoe  were  captured  during  the  year.  The  i^rench  priaea 
winch  ftU  into  the  hands  of  the  English  were  mostly  vtaj  light  emiseny 
privateers,  off  vessels  engaged  in  comnMxce.  Bendes  the  treasure  ships, 
there  were  two  other  frigates  taken  from  Spain;  and  one  was  captured 
from  the  ]>nteh  in  the  VITest  Indies. 

The  British  navy  was  considerably  improved  during  the  year,  by  the 
launching  of  new  ships;  only  three  of  these  were,  however,  of  the  line : 
the  ^bernia  of  one  hundred  and  ten  guns  and  3608  tons,  and  two  sh^  of 
seventy-four  guns.  But  besides  these,  there  were  Unmdied  flir  the  serrioe 
of  the  navy,  one  frigate  of  forty  guns,  one  of  thirty-eight,  and  four  of 
thirty-two;  four  18-gun,  and  seven  Ifl-gun  ship-sloops;  thirteen 
brig-sloops;  forty-one  18-guu  brigs;  and  twelve  4-gun  cutters.  On  the 
other  hand  the  na\'y  sustained  the  loss  of  a  considerable  number  of  ships 
and  vessels,  which  were  wrecked  and  otherwise  destroyed;  and  of  Ave 
sloops  and  smaller  vessels,  which  were  captured  by  the  enemy.   Two  ships 


Digitized  by  Google 


STRSNOTB  OF  TBB  BRITISH  NATY  AT  THIS  PERIOD.  147 

of  seventy-four  f^nns  foiinderod  ;  one  of  sixty-four  puns  and  one  of  fifty 
were  wrecked ;  one  38-<run  frij^ato  foundered,  aud  another  was  wrecked, 
as  was  also  one  of  thirty-six  fj^uns ;  eight  sloops  and  brigs,  and  one  seliooner, 
a  troop^hip^  and  a  receiving-sliip,  were  wrecked ;  and  a  store-aliip  was 
bant. 

The  increased  energy  in  the  management  of  tlie  affairs  of  the  navy,  had 
in^ioved  the  effective  power  of  that  establishment  before  the  close  of  the 
year;  and  at  the  beginning  of  the  year  1805,  there  were  eighty-three  ships 
of  the  fine  in  commission  as  cruisers^  and  three  hundred  and  ninety  ships 
and  Tessels  nnder  the  fine,  bendes  a  small  number  of  troop-ships,  store- 
ahips,  adTioe-boats  and  tenders,  and  gon-Tesacls.  There  were,  at  the  same 
time,  thirty-three  ships  of  the  fine,  and  sixty-one  under  the  line,  none  of 
wlueh  were  below  a  16-gan  ship-sloop,  in  ovdinaiy,  for  further  senice  at 
sea.  There  were  also  eleven  ships  of  tiie  line,  and  fifteen  below  the  line,  in 
commission  in  harbour  senrioe,  and  twenty-eight  of  the  fine,  and  forty-five 
below  that  rate,  lying  in  ordinary.  These  ships,  with  those  which  were 
upon  the  stocks,  and  others  that  bad  been  ordered  to  be  boilt,  made  up  a 
total  of  one  hundred  and  eighty-one  of  the  fine,  and  fire  hundred  and  thirty- 
two  below  the  fine.  This  number  did  not  indude  troop^  store,  hospital, 
and  prison-ships,  ftc 

There  were  voted  for  the  sernoe  of  the  navy  in  1806,  a  hundred  and 
twenty  thousand  seamen  and  marines,  the  sum  of  £1,884^940  tat  the  or- 
dinaij  expenses  of  the  navy,  and  tiiat  finr  the  extraordinary  expenses  was 
£1,568,090.  ThcYaiionsother  sums  granted  finrcanying  on  the  duties  of 
the  establishment  made  up,  with  tiiese,  a  total  amount  of  £16,086,680. 

All  this  appeared  to  be  retjoiied  for  the  navy,  in*  the  dreumstances  of 
danger  in  which  the  country  was  placed;  fiir  as  Spain  bad  been  provoked 
to  declare  war  against  England,  there  was  the  greatest  leason  to  i^pre* 
bend  that  the  fieets  of  that  country  would  be  united  with  those  of  France 
in  canying  on  the  war :  and  this  was  the  case;  fm  when  the  Spanish  war 
broke  out,  it  waa  tiie  energy  and  decision  of  Buonsparte  that  subordinated 
the  fleets  of  his  aUy  to  his  own  designs,  and  engaged  their  concuxrence 
towards  canying  into  effect  the  plana  which  he  had  already  formed*  The 
great  object  which  he  hoped  to  be  aUe  to  accomplish  within  the  year  waa, 
the  invasion  of  England  by  the  means  of  his  flotiUa.  The  preparation  of 
boats  which  constitnted  this  force,  had  gone  on  increasing,  until  it  waa 
sufficient,  according  to  his  views,  to  convey  across  the  Channel  an  amy 
adequate  to  the  great  design  of  conquering  England ;  but  ail  this  prepara- 
tion was  useless,  unless,  by  some  means,  the  fleet  stationed  in  the  Channel 
could  be  diverted  firom  this  object.  Tliis,  then,  was  the  point  first  to  be 
aimed  at.  The  means  by  which  it  was  thought  the  Channel  could  be  freed 
firom  any  obstruction  to  this  enterprise  was,  by  sending  the  French  fleets 
finmi  Brest  and  Toidon  to  the  West  Indies,  and  beguiling  the  British  fleets 
fiom  the  post  of  danger,  with  the  view  to  act  against  those  fleets  in  a  dis- 
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tjint  part  of  the  world.  The  general  movements  of  the  fleets  were  directed 
by  Buonaparte,  and  the  opportunity  to  employ  the  flotilla  depended  upon 
the  successful  performance  of  the  plan  which  had  been  de^^sed  for  the 
service  of  the  fleets.  That  this  plan  would  be  frustrated  w  as  made  nearly 
certain,  almost  as  soon  as  any  attempt  was  made  to  carry  it  into  cff*ect ;  for 
when  the  Brest  fleet  was  seen  endeavouring  to  get  to  sea,  the  British 
fleet,  which  was  cruising  at  a  convenient  distance  from  the  French  port, 
perceived  it,  and  an  eugagemcnt  was  avoided  by  the  French  fleet  returning 
into  port. 

Tlie  fleet  lying  at  Toulon  was  to  sail,  to  co-operate  with  the  other  Frencli 
fleet,  which  had  been  ordered  to  proceed  to  the  West  Indies  ;  and  this 
fleet  w.is  watched  by  lord  Nelson.  In  the  attempt  made  by  this  fleet  to 
leave  the  Mediterranean,  several  of  the  ships  sustained  so  much  injur)'  by 
bad  weather,  that  the  whole  of  them  returned  to  Toulon.  Nelson  wa-s  not, 
however,  aware  of  this  return ;  but,  having  lost  sight  of  the  enemy^s  fleet 
in  hazy  weather,  he  supposed  they  had  gone  with  a  favourable  wind  to 
Egypt,  and  proceeded  up  the  Mediten-anean  in  seai  ch  of  them  ;  and  as 
he  returned  from  the  east,  he  found  the  Frencli  fit  et  iu  the  luu-bour  of 
Toulon,  still  undergoing  the  repairs  which  had  been  rendered  necessary 
in  the  unsuccessful  attempt  at  leaving  the  Mediterruncuu. 

A  temporary'  absence  of  lord  Nelson's  fleet  sliortly  afterwards,  placed  it 
in  the  power  of  the  French  admiral  to  put  to  sea;  and,  without  any  inter- 
ruption, he  succeeded  in  passing  the  straits  of  Gibraltar  early  in  April,  and 
anchored  in  the  bay  of  Cadiz,  where  he  was  joined  by  several  Spanish  ships. 
With  this  reinforcement  he  left  Spain,  and  arrived  in  the  Wert  Indies  be- 
fore the  middle  of  Mav. 

Lord  Nelson  sailed  on  the  same  route,  as  soon  as  he  had  been  able  to  gain 
some  intimation  of  the  probable  course  which  the  enemy  had  taken ;  and 
he  arrived  in  the  West  Indies  early  in  June.  The  Frendi  soon  gained 
information  of  his  being  there,  and,  without  attempting  to  aooomplidi  any 
of  those  great  nndertaldngs  against  the  British  colonies  which  had  been 
contemplated,  returned  hastily  to  Europe ;  where  they  arrived  without  in- 
terruption, early  in  July,  although  admiral  sir  Robert  Calder  had  been 
stationed  with  a  fleet  to  intercept  them.  Nebon  was  unable  to  gain  any 
certain  intelligence  of  the  object  of  his  pursuit ;  but,  oonduding  they  would 
not  remain  in  the  Wert  Indies  when  it  was  known  he  was  there,  he  also 
returned  to  Europe,  where  he  arrived  a  few  days  only  after  the  Fkench 
fleet  had  arrived,  but  of  which  he  had  not,  however,  been  able  to  obtain 
any  intelligence. 

The  French  and  Spanish  fleet  was  tossed  about  by  stormy  weather  for 
some  time  upon  the  coart  of  Spain^  before  it  could  entor  aharbour.  During 
this  time  the  fleet  under  sir  Bobert  Calder  fell  in  with  it,  and  brought  it  to 
a  partial  engagement  on  the  22nd  of  July.  The  dense  state  of  the  atmo- 
sphere prevented  the  English  from  conducting  the  engagement  to  a  crisis; 
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and  two  Spanish  line-of-battlc-ships,  the  San  Raphael  of  eighty  and  the 
Firme  of  seventy-four  guns,  were  the  only  prizes  that  were  taken. 

The  fleet  in  the  harbour  of  Brest  was  so  closely  watched  during  the 
sammer,  that  although  so  much  importance  was  attached  to  its  being  able 
to  join  ibe  otiier  fleet,  and  by  that  means  to  lead  the  British  fleet  dear  of 
the  channel,  no  opportiimtjr  waa  finmd  of  getting  to  sea ;  and  thia  forced 
inactmty  impoaed  on  the  emperor  of  France  the  necewity  of  leaving  unem- 
ployed die  invaabn  flotilla^  to  the  contemplated  nae  of  whidi  all  the  lerrioea 
of  the  fleets  were  deemed  suhaervient. 

Aa  the  conibined  fleet  of  France  and  Spain,  which  had  recently  returned 
from  the  Weat  Indies,  and  had  been  engaged  by  air  Bobert  Calder,  entered 
first  the  harbours  of  Ferrd  and  Conmna,  and  afterwards  that  of  Cadis,  all 
the  hopes  which  had  been  entertained  by  the  French  of  the  suocenfiil  em- 
ployment of  the  fleeta  were  frustrated ;  and  no  prospect  remained  of  being 
able,  at  least  during  the  year,  to  land  an  army  on  the  shores  of  England. 

When  it  became  known  that  the  combined  fleet  had  entered  Cadis,  vice- 
admiral  CoUingwood  took  his  station  off  the  coast,  to  watch  whatever  move^ 
wenta  might  be  made  hy  that  fleet.  In  thia  service  he  was  re&Dfoiced  by 
eii^teen  sail  of  the  line  under  sir  B.  Calder,  flnr  whom  no  further  service 
now  remained  on  the  northern  coast  of  Spain.  With  a  force  so  augmented, 
vice-adminl  CoUingwood  held  hia  station  at  a  conveoient  diatance  from 
the  coast,  for  gaining  early  information  of  any  movemen*  which  the  enemy 
mi|^t  make. 

On  the  28th  of  September  lord  Nelson  arrived,  and  took  the  command 
of  the  fleet,  which  now  consisted  of  twenty-seven  ah^  of  the  Hue,  and  a 
few  flrigatea.  He  was,  however,  unwilling  that  thia  change  ahonid  become 
known  to  the  Spaniards;  and,  maintaSwing  a  fine  of  communication  with 
the  coast  by  means  of  frigates  and  larger  afaipa,  he  occupied  a  station  ooa- 
sideraUy  distant  from  the  shore,  with  the  view  to  keep  the  Spaniards 
ignorant  of  the  number  of  his  ships ;  for  his  ol^ject  was  not  to  blockade 
the  fleet  in  the  harbour  of  Cadis,  but  to  bring  on,  as  soon  as  possible,  a 
gmeral  engagement.  In  the  meantime  he  hoped  to  be  reinforced  by  a 
strong  squadron  of  line-of-battle-ships,  and  he  feared,  also,  that  delay  in 
being  able  to  accomplish  his  designs,  might  brin^  to  the  enemy  from 
Carthagena,  Rochfort,  or  even  from  Brest,  such  reinforcement  as  would 
give  them  a  more  numerically  important  superiority,  in  the  event  of  his  not 
being  so  soon  joined  by  the  expected  squadron. 

InteUigence  was  communicated  early  in  tiie  month  of  October,  that  the 
combined  fleet  would  put  to  sea  so  soon  as  the  state  of  the  wind  and 
weather  should  be  fa\  curable  for  doing  so.  This  was,  however,  sometime 
delayed ;  but,  in  order  to  be  ready  whenever  the  enemy  should  appear,  a 
plan  was  drawn  up  by  Nelson  for  eamdncting  the  engagement ;  but  it  was 
prepared  upon  the  assumption  of  having  his  fleet  increased  to  forty  sail  of 
the  line,  before  carrying  that  plan  into  effect. 
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On  the  19th  of  October  a  number  of  ships  left  the  harbour  of  Cadiz ;  but, 
owing  to  the  want  of  wind,  the  remainder  of  the  ileet  did  not  get  to  sea 
until  the  next  day,  when  the  two  portions  ot  the  fleet  united,  amounting 
together  to  thirty-three  ships  of  the  line,  and  several  irigatet.  Liibrma- 
tion  of  these  important  movements  was  oommimicated  to  the  English,  who 
«m  ready  to  aeeiue  all  tiie  advantage  it  ahoold  place  within  their  power. 

On  the  mondiig  of  the  dlat  the  comhmed  fleet,  which  had  heen  firat 
seen  from  the  Bridah  fleet  on  the  previooa  afternoon,  waa  about  aeven 
mika  to  leeward ;  and  Kelson  readily  ^temmied  to  make  use  of  these 
reUitive  positions,  by  sailing  down  hefore  the  wind,  and  passing  tiirongh 
the  enemy's  line.  The  quickness  with  which  this  might  be  done  waa 
deemed  material,  aa  that  would  prevent  the  enemy  from  retieaiting  into  the 
port  which  they  had  left.  The  British  fleet  was  formed  into  two  oolunns, 
led  by  lord  Ndson  and  vioe-admiral  C!ollingwood ;  and  the  comlnned  fleet 
waa  fiirmed  into  a  curved  line,  or  ratiier  two  curved  linea,  the  sfa^  being 
inregnlariy  arranged,  and  the  whole  fleet  only  a  few  leagoea  to  windward 
of  Cadii. 

It  waa  a  §bw  minutes  past  noon  when  the  great  battle  of  TtB&lgar  waa 
begun,  by  vioe-admiral  GoUingwood;  who,  at  the  head  of  his  line,  engaged 
with  veiy  destructive  effect  a  Spaniah  first-rate,  and  for  some  time  hia  ship 
had  to  bear  the  whole  flre  from  several  of  the  enemy's  ah^  In  the  mean- 
time  Nelson  was  endeavouring  to  select  for  lus  antagonist  the  Frendi  vioe* 
admiral;  but  no  flag  was  seen  from  the  Fidofy  whidi  would  detenmne 
such  a  selection.  As  the  Vhtarff  advanced  towards  the  enemy'a  hne,  a 
most  heavy  fire  was  opened  upon  her  j  she,  however,  reserved  hers  untQ  it 
would  tdl  with  effect,  and  in  paaaing  under  the  stem  of  the  BedtmtaUe, 
which  hi^pened  to  be  the  ahip  he  waa  deairons  of  engaging^  he  poured  into 
her  ao  destructive  a  raking  broadside,  that  nearly  four  hundred  men  were 
said  to  have  been  killed  or  wounded  byit;  and,  at  about  twenty-five  Bdnutea 
paat  one  o'clock,  whilst  the  Vidory  waa  in  dose  action  whh  lhat  lAdp, 
Nelson  received  a  shot  which  had  b^n  fired  from  the  vaim-top  of  the  JRa* 
doMtaNe,  He  fell,  and  was  carried  bdow,  and  died  at  the  close  of  the  en- 
gagement ;  but,  though  disabled  and  dying,  he  retained  the  command  to 
the  dose,  and  took  the  strongest  interest  which  the  ebbing  away  of  life 
would  permit,  in  the  progress  of  victory  to  its  conclusion.  Nine  French, 
and  eight  Spanish  ships  of  the  line,  surrendered  to  the  English  during  the 
day;  but,  owing  to  the  neglect  in  bringing  the  whole  fleet  and  the  piiaea 
to  anchor  as  soon  as  the  battle  waa  concluded,  several  of  the  prizes  were 
driven  ashore  and  wrecked.  These  were  tlie  Bucentaure  of  eighty,  the 
Wougueux,  the  Monnrca,  the  Aigle,  and  the  Berwick  (formerly  English),  of 
seventy-four  guns.  The  Redoutable,  of  seventy-four  guns,  sank  at  the  stem 
of  the  ship  which  bad  her  in  tow.  The  English  ships  had  suffered  so  nmch 
in  the  loss  of  men,  that  they  were  unable  to  spare  efficient  prize  crews. 
The  Alg^siraa,  one  of  the  74-gnn  ships  which  surrendered,  had  only  fi% 
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Englislimen  on  board,  although  she  had  been  dismasted.  The  uumangea- 
ble  state  of  this  ship  on  a  lee-shore,  in  stormy  weather,  left  to  those  who 
had  charge  of  her  no  other  prospect  than  that  of  perishing  by  shipwreck, 
unleti  tlia  jntmmam  vera  released,  to  aniit  In  rigging  jury-maatt  and  work- 
ing tiie  aliip.  The  latter  expedieiit  wm  of  ooniae  dboaen ;  flue  pmsonen 
were  ideaaed;  they  leaiimed  the  oommaiid,  and  worked  the  ship  into 
CSadu;  and  then  alhvwed  the  priie-crew  to  return  to  their  own  fleet.  The 
Sania-Atma  of  one  hondred  and  twelve  gnus,  and  the  Ntptune  of  eighty, 
both  Spanish,  were  recaptured  by  a  squadron  that  sailed  from  Oadis.  At 
the  appearance  of  this  aqnadron  the  British  ships  cast  cS  their  prises,  and 
Ibirmed  into  a  line;  hut  when  the  two  ships  had  been  xeooveved,  the  squad- 
ron returned  with  them  into  Cadis. 

In  the  haaardous  condition  of  aeveral  other  ahips,  in  which  the  loss  of 
them  appeared  to  be  the  stronger  probability,  it  was  deemed  the  more  pru- 
dent course  to  destroy  them.  These  were  tiie  SmHulma  THmdad,  of  one 
hundred  and  thirty  guns;,  i£e  AiyonmUa  of  ta^jbity,  the  Sam  Ai^futim  and 
the  Inifffide  of  aerenty-lbiur.  The  AMle  was  burnt  before  possession 
could  be  taken  of  her,  after  it  had  been  signified  that  she  had  smrendeied; 
and  the  Spanish  ship  Hayo,  of  one  hundred  guns,  was  captured  three  days 
after  the  bsttle;  but  this  ship  was  afterwards  driven  ashore  and  wrecked. 

Only  one  of  the  ships  taken  from  the  French  was  preserved  and  brouf^t 
to  Kngland  as  a  trophy  of  rictoiy,  and  that  was  the  Sw^Uure,  of  sefenty- 
fomr  guns,  Ibamerly  an  l^gK^h  ship;  and  the  Spanish  74-gun  shq^  the 
Bahama,  the  8m  lUkfimto,  and  the  San  Juan  Nepomuemo,  were  all  that 
were  aarod  to  Kngland  out  of  the  great  leas  that  na:vy  had  sustained. 

The  npenchlost  the  Indompiable  of  eighty  guns,  idikdiwas  wrecked  near 
Cadis  three  or  four  di^  after  the  battle.  A  ftuther  loss  soon  foUowed. 
Rear-admiral  Dnmanosr-le-Pdley,  in  the  80-gun  ship  FormidaiiU,  accom- 
panied by  the  Mont  Blanc,  Scipion,  and  Ihiffuay  TVoum,  of  seventy-four 
guns,  esoqied  from  the  battle  of  Trafalgar;  and,  hoping  to  be  able  to  reach 
a  French  port  in  safety,  he  sailed  for  the  western  cooat  of  Francet,  rather 
than  risk  the  meeting  of  an  English  squadron,  by  attempting  to  pass  through 
the  straits  of  Gihraltar.  He  was,  however,  fallen  in  with  by  a  British 
frigate,  whicli  communicated  the  intelligence  to  sir  Richard  John  Strachan, 
who  was  cruising  with  four  ships  of  the  line  and  two  frigates.  Chase  was 
immediately  given ;  but  before  the  squadron  could  come  up  with  that  of  the 
enemy,  two  British  frigates,  by  a  daring  pursuit  and  annoying  fire,  retarded 
the  flight  of  the  French  ships.  When  the  British  squadron  came  up  with 
the  objects  of  their  pursuit,  they  were  met  with  a  courageous  defence, 
which  was  maintained  until  all  hope  oi  success  in  further  resistance  had 
disappeared;  whuL  they  snocessively  surrendered,  and  were  brought  to 
England  as  prises,  and  taken  into  the  senrice  of  the  British  navy.  The 
Duguay  Tromn  was  built  in  1798,  and  received  the  name  of  Implacable  in 
the  British  service,  and  the  Se^ien  was  built  in  1800 :  these  were  the  only 
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two  of  the  prizes  that  served  as  cruisers.  Their  principal  dimeusioiis  Were 
as  follow ; 


MAmn 

Length  on 
guB^doek. 

Rstreme 
BravUk. 

I>eptb 
io  HoUi 

Burthen 
ta  Tont. 

PfopoTtion  of 
Biwdth 

Scipion   

Implacable  . . .  . 

Fe«t.  in. 

182  6 

181  i)l 

Feet.  in. 
48  8 

48  91 

Feet.  ia. 

20  4 

20  7 

1884 
1882 

At 

1 :3. 75 
1:3.70 

Several  fVench  fingates  and  large  privafeeen  were  captured  dnriDg  the 
year  by  the  Britidi  light  cniiaen :  amongst  the  fimner  of  there  were  the 
JHdon  and  VtUe'de-MUan  at  forty  gnns. 

The  loerea  of  the  Britiih  navy  were  confined  prindpaEy  to  the  infenor 
fates  of  ships  of  war.  The  Calcutta,  of  fifty-fonr  gnns,  was  captured  by  a 
Fiendi  sqnadrenj  and  the  Sheenett,  of  forty-finuv  was  wrecked  in  the 
East  Indies;  one  86-gnn  fingate  was  captnred,  and  another  was  wrecked; 
and  several  sloops,  gun-brigs,  and  schooners,  were  also  lost :  making  a  total 
of  twenty-six  in  nnmber,  of  which  nine  ftU  into  the  hands  of  the  enemy. 
But  the  Amn»  sloop  sank  shortly  after  she  had  been  taken  possession  of; 
her  companion,  the  Aehtnn,  was  so  much  damaged  that  she  was  set  on  fire 
soon  after  she  became  a  prize ;  and  the  Cleopatre  was  re-ciq^vtnred  by  the 
Leander  afew  days  after  she  had  been  taken,  at  the  same  time  that  her 
c^tor,  the  VUte-de-MiUm,  was  taken. 

During  the  year  the  number  of  British  cmisers  was  increased  by  serenty- 
ei^t  sail,  twenty-one  of  mIiIcIi  Avore  of  the  liu«;  and  at  the  commence- 
ment of  the  year  1806,  five  hundred  and  fifty-one  si li  pa  and  vessels  were  in 
commission  as  cruisers,  one  hundred  and  four  of  which  were  of  the  line. 

Only  three  Une-of-battle-ships  were  launched  during  the  year  1805 : 
these  were  the  Ocean  of  ninety-eight  guns,  and  the  Revenffe  and  Fame  of 
seventy-four  guns.  The  Ocean  was  of  2276  tons  burthen :  this  was  an  in- 
crease in  the  tonnage  in  this  class  of  ships,  since  the  building  of  the  Glory 
in  1788,  of  382  tons ;  and  the  seventy  4bur8  were  similarly  improved  in 
dimensions  and  tonnage.  There  were  also  launched  during  the  year  dx 
firigates,  twenty-five  sloops,  twenty-five  gun-brigs,  and  tlarteen  cutters; 
and  at  the  beginning  of  the  year  1806  there  were,  either  in  process  of 
building  or  ordered  to  be  built,  twenty-six  ships  of  the  line,  and  a  hundred 
f^nA  four  ships  and  vessels  of  inferior  rates  :  a  fact  which  shows  tlie  estima- 
tion in  which  the  eflicicncy  of  the  navy  wjis  held,  and  the  liberality  with 
which  the  countr}"^  enabled  the  admiralty  to  carry  on  the  naval  service,  and 
to  maintain  that  establishment  in  an  efficient  state  ;  and  the  signal  success 
of  the  nrwy  had  diffused  tliroughout  the  British  empire  a  more  intense  in- 
terest in  that  branch  of  power  which  had  realized  such  great  results,  whilst 
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the  defeat  of  the  French  and  Spanish  comhined  fleets  must  have  produced 
a  corresponding  depression  in  tiiose  countries,  so  far  as  the  results  of  the 
war  depended  on  their  naviet. 

The  naval  lervicea  of  tiiA  year  1806  were  provided  for  hj  the  grant  of 
a  hundred  and  twenty  tfaooaand  men,  indndmg  seamen  and  marinea;  the 
sum  of  ^61,435,853  for  the  ordinary,  and  £1,980,880  for  the  extnundinaiy 
expenaea  of  the  navy ;  together  with  each  other  soma  aa  amounted  to  a 
total  of  £18,864,341  aterling. 

The  emplo^onent  of  the  Britiah  fleets  during  the  year  1806  was  not  aach^ 
however,  as  was  calculated  to  bringthewartoa  criaia;  for  although  the  French 
and  Spanish  nationaretamed  aoeh  a  naval  power  as  would,  in  any  joint  opera- 
tion, have  been  very  formidable,  yet  the  ships  oompoiing  those  navies  were 
lying  in  so  many  ports,  watdied  or  blockaded  by  the  English,  that  general 
oo-operation  was  not  in  their  power;  but  in  the  absence  of  the  British 
bloekading  force,  a  strong  division  of  the  BteA  fleet  got  to  seainthe  month 
of  Deoonber,  1806.  lids  divirion  separated  afterwards  into  two  squadrons ; 
one  of  whidi  ooonsted  of  five  ships  of  the  line,  two  frigates,  and  a  corvette, 
and  waa  commanded  by  vice-admirsl  Leissegnes.  Whea  it  became  known 
that  ibis  event  had  occurred,  seveial  squadrons  were  sent  out  in  search  of 
the  enemy's  squadrons.  That  under  vioe-admiial  Leisiegoea  was  fidlen  in 
with  and  brought  to  an  engagement  by  vice-admiral  sir  John  T.  Duck- 
worth, having  the  command  of  a  squadron  of  seven  ships  of  the  line.  Three 
of  the  Freneh  ships  were  captured,  and  two  others,  to  avoid  asimilar  conse- 
qoenoe,  were  nm  ashore,  where  they  were  destroyed.  The  other  squadron 
consisted  of  six  line-of-battib-abipSy  two  fingates,  and  two  corvettes,  snd 
was  ecHumaaded  by  rear-admiral  Tinilaumes.  After  CTUismg  for  some  tone 
in  tiia  Atlantic,  he  sailed  to  the  West  Indies :  one  of  these  ships  returned 
Ihence,  and  arrived  safe  in  Europe ;  the  others^  in  endeavouring  to  carry 
into  effect  the  designs  which  had  been  formed  for  annoying  and  distressing 
the  English  in  their  transatlantic  possessions  and  commerce,  were  overtaken 
by  a  heavy  gale  of  wind,  which  separated  and  disabled  them,  and  one  of 
them  was  driven  ashore  upon  the  coast  of  America,  and  destroyed  j  the 
others  avoided  faliint;  into  the  pow  or  of  a  Britisli  squadron  which  was  cruis- 
ing in  the  West  Indies.  No  other  French  squadrons  of  eciual  force  to 
these  became  cmiseis  during  the  year,  and  on^  one  other  ship  of  the  liue^ 
the  MwreKffo,  of  seventy*four  guns,  wss  taken  tana  the  French  during  the 
same  period. 

The  British  light  cruisers  were  very  active ;  but  the  Frencli  were  as  cau- 
tious in  avoiding  themj  where  they  could  do  so :  and  this  careful  a\ oidance 
of  the  English  cruisers,  by  the  flench,  kd  to  great  activity  and  enterprise 
in  boat  attacks  along  the  coast. 

Several  of  the  French  firigates  which,  during  the  year,  became  prises  to  the 
English,  were  very  fine  ships :  and  most  of  them  had  a  great  relative  length; 
for  swiftness  was  a  qualification  of  the  first  importance  to  the  light  cmisen 
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hk  the  French  navy.  The  Belle  PemlewtBUve  yeanold,  161  feet  6  inchet 
long,  89  feet  11  inches  wide^  1077  tons  burthen^  and  her  length  was  8*79 
times  her  breadth.  The  Guerriere,  which  was  buUt  in  1798,  was  4feet  8 
inches  longer,  2  inches  narrower,  and  of  15  tons  greater  burthen  than  the 
Belle  PoiUe;  with  a  length  8*9  times  her  breadth.  ThsJketle,A!nmde,  Ivmmr- 
taUU,  and  Ghbre,  which  were  taken  at  the  same  time,  were  burger  than  most 
frigates  of  their  rates,  particularly  the  two  latter.  The  /aunorlali/^was  166 
feet  6  inches  in  length,  40  feet  7  inches  in  breadth,  1167  tons  burthen,  and 
her  length  was  8*85  times  her  breadth;  and  the  GMreirtm  158  feet  2f  inches 
in  length,  40  feet  7|  inches  in  breadth,  1168  tons  bttrthen,and  her  length 
was  8*86  times  her  breadth.  The  PreeideiUe  was  of  nearly  the  same  dimen- 
sions,  with  a  burthen  of  1148  tons. 

The  British  navy  bst,  during  the  year,  two  ships  of  the  line;  one  of 
which,  the  Brave,  seventy-four,  foundered;  and  the  other,  the  ^Aenloi, 
of  siity-fonr  guns,  was  wrecked.  The  Qmttmiee,  of  twenty-two  guns,  was 
ci^^turedy  and  the  Heureiuf,  of  the  same  fbroe,  foundered.  All  these  ships, 
together  withse?en  smaller  vesseli^  out  of  the  seventeen  which  were  lost  to 
the  service,  were  foreign  built. 

The  number  of  British  cruisers  in  commission  was  increased  during  the 
year,  by  more  than  fifty  sail.  But  the  increase  consisted  entirely  of  shipB 
bdow  the  line;  and  the  line-of-battle  cnusers  had  diminished  in  number 
by  ime  in  the  course  of  the  year. 

At  the  commencement  of  1807,  there  were  108  ships  of  the  line,  and  608 
ships  and  vessels  of  inferior  rates,  in  oommissiou  as  cruisers ;  and  at  the 
same  time  there  were  twenty  of  the  line,  and  thirty-one  under  the  line,  in 
ordinary  for  further  service  at  sea.  Thirty-six  ships  of  the  line,  and 
seventy -one  below  the  line,  were  in  process  of  building  or  ordered  to  be 
built ;  four  of  these  were  of  one  hundred  and  twenty  guns,  two  cf  one 
hundred,  and  three  of  ninety-eight.  The  increase  in  the  navy  during  the 
year  1806,  consisted  chiefly  in  the  new  nhips  which  were  launched;  only 
two  of  these  were,  however,  of  the  line ;  there  were  three  frigates,  and  all 
the  rest  were  of  infierior  force.  Twelve  ships  of  the  line,  and  forty  of  in- 
ferior rates,  had  been  ordered  in  the  course  of  the  year  to  be  built ;  five 
and  twenty  of  these  were  18-gun  large  brig  sloops,  averaging  about  384 
tons,  built  from  the  design  of  sir  William  Rule,  as  the  Crmeer :  their  length 
was  100  feet  on  the  deck,  and  30*6  breadth  extreme,  and  they  were  found 
a  most  useful  class  of  vessel ;  they  carried  sixteen  82-pounder  carronadei^ 
and  two  long  6-pounders. 

The  supplies  voted  for  the  naval  service  were,  120,000  seamen  and  ma- 
rines for  the  first  month,  and  an  increase  of  10,(K)()  men  lor  the  rcm.'uning 
months.  The  sum  granted  for  the  orclmarv  expenses  of  the  navy,  was 
.€1, 557,934  ;  and  tliat  for  the  extrnonlinary  expenses,  including  the  build- 
ing and  repair  of  ships,  and  the  pcrtbrniance  of  other  works  conncctca 
with  that  branch  of  the  service,  was  i;;2^I34,904.   The  whole  amount  of 
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the  siiras  voted  for  the  different  brauciies  of  the  naval  service  for  the  year, 
exceeded  i^l  7, 400,000  sterling. 

The  invasion  of  Ireland  was  still  a  project  by  wliich  Buonaparte  con- 
templated the  distressing  of  England  ;  but  it  was  considered,  by  the  British 
government,  that  he  would  require  aid  firom  foreign  navies  to  make  the 
attempt  at  this  inyasion  ;  and  the  expeditions  which  were  undertaken  in 
the  eonne  of  the  yew  to  Gonattatinople  and  Copenhagen,  were  supposed 
to  have  been  made  with  the  view  to  cut  off  any  hope  of  naval  assistance 
firom  Tork^  or  Denmark^  either  for  sncii  a  purpose,  or  foot  any  other  that 
might  he  simiholy  suhrersive  of  the  interests  of  Great  Britain. 

England  and  Russia  were  in  aUimec ;  and  it  was  appsdiended  that 
Turkey  was  so  fiir  under  the  influence  of  France,  as  to  he  induced  to  de- 
dare  war  against  Russia;  and  that  in  that  case,  the  Toridsh  fleet  woohl  he 
employed  in  snbservienoe  to  the  views  of  Fianoe. 

Bufyin  the  year,  a  small  squadron  was  sen^  nnder  the  oommand  of 
rear-admiial  sir  Thomas  Louis,  to  reconnoitre  the  condition  of  the  Dar- 
danelles; and  before  this  squadron  returned,  another  was  sent,  under  the 
oommand  of  sir  John  Thomas  Dudcworth,  to  flnroe  the  passage  of  the 
DardanelleSy  and  to  demand  the  sunendor  of  the  Turidsh  fleet  to  the 
English.  In  the  event  of  their  refusing  to  do  that,  he  was  to  gain  pos- 
sesaionof  it  if  heoould;  and  if  that  should  not  he  found  practicable,  he  waa 
to  destroy  it,  or  to  cannonade  the  dty  of  Ck>nstantinople. 

On  the  19th  of  February,  the  British  squadron  passed  the  Dardandles, 
without  sustaining  much  iiguiy  in  the  passage  by  the  fire  firom  those 
castles.  A  Turidsh  squadron,  consisting  of  one  ship  of  sixty-four  gunsi, 
one  firigate  of  forty,  two  of  thirty-six,  and  one  of  thirty-two;  two  eorvettea 
of  twenty-two,  one  of  eighteen,  and  two  of  ten  guns;  sn  armed  brig^  and 
two  gun-boats; — lying  a  short  distance  beyond  the  castles,  opened  their  fire 
upon  the  British  ships,  as  soon  as  they  had  iq^proached  sufficiently  near. 
Sir  W.  Sidney  Smith  was  ordered  by  the  admiral  to  remain,  with  three 
ships  of  the  line  and  some  fiigates,  to  return  this  attack  of  the  TNirka. 
These  had  not  long  received  the  fire  of  the  £n|[^ish,  before  they  ran  seve- 
ral of  thdr  ships  ashore,  where  boats  were  sent  to  destroy  them.  A 
corvette  and  a  gun-boat  were  captued;  and  all  the  rest  of  the  Turkish 
squadron  was  destroyed.  After  this  had  been  performed,  an  attack  was 
made  i^n  a  strong  battery,  on  which  several  guns  were  mounted,  which 
threw  veiy  large  stone  balls :  the  phice  was  stormed,  and  the  works  almost 
wholly  destroyed.  After  this,  the  squadron  proceeded  towards  Constan- 
tinople. 

Beyond  these  parts  of  the  service,  it  dues  not  appear  that  the  expedi- 
tion to  Constantinople  was  conducted  with  the  vigour  wliich  was  requirite 
to  obtain  the  concessions  that  were  demanded;  and  when  these  were  re- 
fiised,  the  British  admiral  failed  cither  of  enforcing  them,  or  of  gaining  for 
himself  the  conditi(m  to  depart  without  molestation.   For,  without  having 
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accomplished  the  oligect  of  the  expeditioa,  the  British  ships  were  got 
under  weigh  on  the  1st  of  Maidi  to  leave  Ckinstantinople,  aud,  on  the 
8rd,  they  repassed  the  straits  of  the  Bardaaelkt.  But  by  this  time  the  de- 
fences had  heen  considerably  improved,  and  the  ships  were  fired  upon  hy  the 
cannon  mounted  upon  these  fortifications,  some  of  which  threw  large  atonea 
of  seven  hundredweight,  though  firom  others  the  stones  were  not  so  hesvy. 
Several  of  the  sliips  were  struck  by  these  stones,  which  occasioned  them 
considerable  damage ;  but  thcx  all  succeeded  iii  pti^siug  the  straits.  One 
ship,  however,  was  lost  in  the  expedition, — the  4i^9  of  seventj-lbur  guns, 
which  was  accidental^  burnt.  - 

The  expedition  to  Copenhagen,  in  the  summer  of  1807,  was  planned  with 
decision,  and  executed  with  skiU  and  energy.  The  objec^  of  it  was,  to 
prevent  the  Danish  fleet  from  becoming  ausdliaiy  to  that  of  France ;  as 
there  was  ground  to  apprehend  that  might  be  the  caae,  firom  the  growing 
ascendency  of  Napoleon  upon  the  continent.  The  demand  that  was  then 
to  be  made  was,  therefi>re,  the  temporary  surrender  of  the  navy  of  Den- 
mark to  the  British  nation,  on  condition  of  its  being  restored  at  the  resto-  0' 
ration  of  peace.  Hie  demand  was  to  be  aooompanied  by  such  an  axma- 
ment  as  would  be  capable  of  giving  eflfect  to  it,  to  the  fullest  extent ;  and 
admiral  Gambier  was  entrusted  with  the  charge  of  the  expedition.  On 
the  26th  of  July,  a  few  days  onfy  after  the  order  had  been  issued,  the  fleet 
sailed  fiom  Yarmouth.  It  consisted  of  one  ship  of  ninety-eight  guns> 
thirteen  of  seventy-four,  and  three  of  sixty-four;  together  with  a  profK>r- 
tionate  number  of  frigates,  sloops,  and  lighter  vessels.  This  fleet  was  after^ 
wards  reinforced  by  four  seventy-four  and  three  sixty-four  gun  ships,  and  a 
considerable  number  of  frigates,  sloops,  &c ;  making  forty  sail  under  the 
Hue,  and  to  these  were  added  nearly  400  transpwts. 

When  the  British  fleet  arrived,  early  in  August,  and  the  d«nand  was 
made  for  the  conditional  surrender  of  the  Danish  navy,  it  was  of  course  re- 
jected ;  and  the  Danes  proceeded  to  improve  the  defences  of  the  city« 
The  English  advanced,  and  lauded  their  troops,  who  occupied  several  days 
in  constructing  the  works,  to  act  both  against  the  Danish  gun-boats,  and 
the  city  of  Copenhagen.  On  the  1 7th,  the  admiral  advanced,  with  a  strong 
division  of  his  fleet,  into  Copenhagen-road.  Some  further  time  was  occu- 
pied in  completing  the  preparations  that  were  in  progress ;  and,  on  the  1st 
of  September,  the  Bi-itish  commander-in-chief  summoned  the  Danish  com- 
mander to  surrender  the  fleet  upon  the  conditions  of  trust  which  had  been 
before  mentioned.  This  was  refused :  and  the  city  was  cannonaded  and 
bombarded,  with  some  intcr^'als  of  intermission,  until  the  city  was  ex- 
tensively damaged,  and  there  appeared  to  be  no  hope  in  opposing  any  far- 
ther the  demands  of  tlic  En<^lish, — who  would  entertain  no  negotiations 
in  which  the  surrender  of  the  Danisli  fleet  whs  not  admitted ;  when  the 
terms  of  capitulation  rccpiired  by  the  Euglisli  Mere  yielded  to,  and  the  ca- 
pitulation was  signed  on  the  7th  of  September.   The  English,  according 
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to  tlic  terras  of  surrender,  immediately  entered  into  possession  of  the 
citadel  and  the  arsenal,  and  began  to  repair  and  ftt  out  the  Dauish  ships, 
all  of  whicli  had  been  surrendered  to  them. 

These  were  three  ships  of  eip:)ity  grnns,  twelve  of  seventy-four,  two  of 
sixty-four ;  two  frigates  of  thirty-eight,  and  six  of  thirty-six  guns  ;  and  one 
82-gun  fi'igate,  in  attempting  to  escape  when  the  English  were  approach- 
ing Copenhagen,  was  pursued  and  captured  by  a  British  twenty-two  gun 
ship.  Out  of  these  seventeen  ships,  fourteen  were,  in  less  than  a  fortnight, 
removed  from  tin;  arsenal ;  and  the  remainder,  witli  the  frigates,  were  got 
ready  within  six  weeks,  the  time  which  had  been  stipulated  for  the  English 
to  hold  possession  of  the  arsenal.  Three  seventy-four  giui  ships  were  on 
the  stocks  when  the  city  w«as  suiTcndered  ;  the  frames  of  two  of  these  were 
taken  to  pieces  and  brought  awa}' ;  and  the  other  ship,  being  in  a  moi*e 
advanced  state,  was  sawn,  and  rendered  incaj)ablc  of  being  completed.  A 
few  old  ships,  which  were  considered  to  be  not  worth  bringing  away,  were 
destroyetl ; — lea%'ing  sixteen  sail  of  the  line  to  the  captors,  besides  inferior 
ships,  gun-boats,  &c. 

On  the  21st  of  October,  tiie  British  fleet  and  prizes  quitted  Copenha- 
gen-road ;  and  in  the  course  of  their  passage  out  of  the  Sound,  one  of  the 
Danish  eighty-gun  ships  ran  ashore,  and  was  destroyed,  as  she  could  not  be 
got  off ;  and  in  the  rough  weather  which  occurred  during  the  passage  of 
the  fleet  to  England,  almost  all  the  gun-boats  were  destroyed.  The  rest 
of  the  prizes  reached  Yarmouth  and  the  Downs  in  safety. 

But  few  of  the  prizes  were,  however,  of  much  value  to  the  English. 
The  Christian  7th  of  eighty  guns,  the  Norge,  Dannemarkf  and  PriMceste 
Carolma  of  seventy-four,  and  the  Syeren  of  aixty-four,  were  the  only  line-of- 
bsttle-ships  that  were  afterwards  fitted  oat  as  eruisers.  The  first  of  these, 
whidi  had  been  built  in  1804,  was  indeed  considered  a  very  fine  ship  in 
every  respect ;  bat  her  dimensions  were  not  hirge  for  the  armament  she 
bore.  She  was  187  feet  long  on  the  gun-deck,  50  feet  10|  inches  in  ex- 
treme breadth,  and  20  feet  10  indies  deep  in  the  hold,  and  she  measured 
2181  tons. 

From  the  high  estimation  in  which  this  ship  was  held,  the  Cambridge  was 
ordered  to  be  bnflt  predsely  siinilar  to  her ;  and  in  the  general  dimensions 
there  was  seaicdy  a  material  variation,  except  that  the  Cmndrttfi^e  measured 
nx  tons  less  thaoi  her  admired  exemplar.  On  the  reduced  Hnes  of  this 
ship,  the  Hawke,  Black  Prince,  MdmUe,  and  WeUeeley,  were  built,  with  a 
length  on  the  gnn-dedL  of  176  feet  1  indi,  and  breadth  extreme  47  feet 
8  indies ;  the  lines  of  these  ships  assimilated  to  the  lines  of  the  great 
Swedish  constructor.  Chapman.  Immense  quantities  of  naval  stores,  con- 
sisting of  timber,  masts,  yiurds,  canTas,  rope,  and  other  materials,  were  taken 
firom  the  arsenal  at  Copenhagen,  and  brought  to  England,  constituting  a 
fell  cargo  for  ninety-two  transporcs. 

Barly  in  the  winter  of  1807^  a  fleet  of  nine  ships  of  the  line  was  sent^ 
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tinder  the  commaTul  of  sir  Sidney  Smith,  to  blockade  the  Tajj^iis.  This 
course  Imd  been  rciulered  necessary  bv  the  relations  of  France  and  Portu- 
gal. The  prince-regent  of  tlic  latter  country  ha<l  been  induced,  under  an 
apprehension  of  the  invasion  of  his  country  by  a  French  army,  to  comply 
with  the  requirement  to  exclude  from  the  ports  of  Portugal  all  English 
ships,  both  naval  and  nu  rcantilc.  The  inconvenience  that  must  have  re- 
sulted from  such  exclusion  was  sullicicntly  endent  to  prompt  the  govern- 
ment to  take  a  very  decided  course,  with  the  view  to  restore  the  good  un- 
derstanding wliich  had  existed  between  this  countrj'  and  Portugal.  In- 
formation of  the  new  state  of  affairs  in  that  country  reached  England  early 
in  November,  and  the  fleet  was  sent  out  without  delay;  and  when  it 
arrived  off  the  Tagus,  the  blockade  was  immediately  commenced,  and  the 
British  ambassador  retired  on  bosrd  of  the  fleet.  The  blockade  was  main- 
tained with  so  modi  ttrictness,  as  to  render  the  ooatinaaiioe  of  it  very  in- 
convenient ;  and  a  flag  of  truce  was  sent  with  a  proposal  of  terms  fat 
rabing  the  blockade.  The  oouditious  were,  that  the  Portuguese  fleet  should 
be  surrendered  to  England,  or  that  the  prince-regent  should  retire  with  it 
to  his  dominiona  in  South  America.  The  latter  altematiTe  was  accepted; 
and  as  almost  all  the  ships  constituting  that  navy  were  in  a  conditioii  to 
put  to  sea,  the  prince-regrat  and  the  court  of  Port  ugal  embarked  j  and  the 
fleet  was  escorted  a  part  of  the  way  by  the  whde^  and  tha  remainder  of 
the  voyage  by  a  part,  of  sir  Sidney  Smith's  fleet. 

In  the  meantime  a  French  army  entered  Lisbon,  and  a  Bnssian  squad- 
ron the  Tagus,  where  it  became  blockaded  by  sir  Sidney  Smith ;  who  had 
not,  however,  been  long  in  conducting  tlds  duty,  before  he  learnt,  on 
being  reinforoed  by  a  squadron  from  England,  the  hostile  conduct  of 
Russia.  This  had  been  suspected,  and  the  information  bemg  now  certain, 
the  blockade  of  the  Buasian  ships  was  ccmtinned  during  the  remainder  of 
the  year. 

The  anusers  of  the  British  navy  were  very  active  during  the  year, 
whenever  there  were  suitable  objects  aS  enteiprise.  In  the  West  Indies 
detain  Brisbane,  in  the  conmumd  of  a  squadron  of  four  frigates,  waa  eent 
by  the  commander-in-chief  to  ascertain  the  bias  of  the  inhabitants  of  the 
Dutch  colony  of  Cura^oa,  before  any  attempt  should  be  made  towards  re- 
ducing the  ishmd;  but  as  the  possession  of  the  island  was  the  ultimate 
olj^  ^  contemplation,  captain  Brisbane  considered  the  mom  certain  way 
to  attain  this  object  would  be,  to  make  a  bold  and  vigorous  attafik  befine 
tJie  apprehensions  of  the  inhabitants  had  been  excited.  Ibnmedialei^  on 
his  arrival  he,  therefore,  brought  the  whole  of  his  little  force  to  act  with  the 
best  effect  ageinst  the  island ;  and  the  inhabitants,  being  taken  by  surprise, 
were  unprepared  to  offer  any  effectual  resistance :  the  consequence  of  which 
was,  that  long  before  the  dose  of  the  day  the  island,  together  with  a 
frigate  which  was  lying  there,  was  placed  by  capitulation  in  the  possession 
of  the  English.  This  event  occurred  early  in  the  year;  and,  towarda  the 
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close  of  tlie  year,  tlic  Danish  West  Tiirlin  Islands  of  St.  TUomas  and  Santa- 
Croix  capitulated,  and  fell  into  the  hands  of  the  Hn^lish. 

Ill  the  eai'ly  part  of  the  year  Monte  Video  was  attacked  by  a  squadron, 
accompanied  by  a  considerable  body  of  troops  ;  and  after  the  French  army 
had  gained  possession  of  Portugal,  a  British  squadron  came  to  an  anchor  at 
the  island  of  Madeira,  and  a  summons  was  sent  to  the  govemor  to  surrender 
to  Great  Britain  :  as  no  opposition  was  made  to  it,  the  island  came  quietly 
into  the  possession  of  the  English. 

From  a  state,  as  it  appears,  of  ample  cfficicncj',  the  cruising  fleets  of 
England  rose,  in  the  course  of  the  year,  to  a  lieight  of  numerical  strength 
])cyond  what  they  had  previously  reached.  Within  this  period  ten  line-of- 
battle-ships  were  added  to  the  number  of  commissioned  cruisers.  This  in- 
crease consisted  almost  wholly  of  ships  of  seventy-four  guns  ;  the  several 
classes  of  these  ships  had  been  increased  by  fifteen,  and  now  amounted  to 
seventy-.six  sail.  Two  more  BO-gim  ships  had  been  commissioned  as  crui- 
sers ;  but  the  number  of  98-gun  ships  had  been  diminished  by  six  ;  and 
the  61-gun  ships,  by  one.  This  alteration  in  the  character  of  the  cruisers, 
in  bringing  into  serWee  a  larger  proportion  of  the  most  active  class  of  line- 
of-battle-ships,  appears  to  have  been  a  material  improvement  in  the  ar- 
rangements of  the  British  fleets,  viewed  in  connection  with  the  relative 
condition  of  other  European  navies,  shut  up,  as  they  were,  for  the  most 
part,  in  the  several  ports  of  the  countries  to  which  they  belonged,  and 
affording  little  prospect  that  they  would,  for  a  considerable  time  to  come, 
place  it  in  the  power  of  a  British  fleet  to  bring  on  another  general  engage- 
ment ;  but  for  the  little  prospect  there  was  of  such  an  event,  it  might  have 
been  desirable  to  increase  the  number  of  heavier  ships.  The  under-line 
cniiaen  oomtinued  with  little  variation,  and  an  increase  of  only  two  ships. 

Two  74-gim  ifaips  of  the  largest  class  (the  Bulwark  of  1940,  and  the 
WanpUe  of  1890  tons,)  were  Uumched  during  the  year;  aa  were  also  seven 
other  aeventy-fours,  that  bad  been  built  in  priraite  yarda:  the  Aboukir, 
Omtberhnd,  BUzobHk,  Mmlbonmgh,  Sultan,  Valumt,  and  Yitrk,  mUh  an 
aggregate  burthen  of  12,111  tons,  being  on  an  average  1780  toma  to  each, 
lliere  were  about  forty  ships  and  veaaela  below  the  line  alio  launched  during 
tiie  year.  Five  of  thaw  were  88-gnn  frigates,  of  which  the  laigest  waa 
1090  tone  burthen;  and  the  average  of  the  whole  waa  1060  tons.  Two 
82-gun  frigates  and  oemal  S2-gun  ahips,  thirteen  18-gun  ahip«aloopBy  six* 
teen  18-gan  brig-aloops,  and  one  12-gim  brig,  were  also  launched^  The 
whole  of  these  were  built  in  private  yarda. 

The  total  amount  of  the  British  navy  at  the  beginning  of  1808  waa  one. 
hundred  and  eigh1y«nine  shipa  of  the  line^  and  six  hundred  and  fifty-three 
below  the  line,  in  commiwrion  and  inordinary.  Twenty-nine  Ene-of-battle- 
^luf§,  and  thirly-three  of  inferior  ratesy  ware  in  the  course  of  building,  and 
nineteen  74-giin  ships,  and  thirly4]iiee  brig-aloopay  were  ordered^  in  the 
conne  of  the  year  1807,  to  be  built. 
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The  losses  (jf  the  Rritir^li  navy  were,  on  the  other  hand,  very  consider- 
able in  the  same  period.  Besides  the  Ajaj',  which  was  accideut«ally  burnt 
in  the  expcditiun  to  tlie  Bosphorus,  the  English  lost  a  71-gnn  ship,  the 
Bltuheiin,  wliieli  foundered  in  the  Indian  Ocean.  Three  frigates  were 
wrecked,  and  one  i'oundi  red  ;  two  22-gun  ships  were  wrecked  ;  five  sloops 
were  wrecked,  one  foundered,  and  one  was  captured  ;  foin- pin-ljrigs  were 
wrecked,  one  foundc  red,  und  two  were  captured;  four  cutters  were  wrecked, 
four  foiuidered,  and  six  wi-re  captured ;  one  bomb-vessel  was  wrecked,  and 
one  foundered  ;  and  one  fire-vessel  was  wrecked :  making  a  total  losS| 
during  the  year,  of  thirty-nine  sail. 

The  naval  service  of  1808  was  pronded  for  by  the  grant  of  a  hundred  and 
thirty  thousand  seanieu  and  marines  to  be  employed  during  the  year  ;  and 
by  suras  of  money  suited  to  the  carrying  on  of  the  operations  of  the  war 
by  sea.  The  sura  granted  for  the  ordinary  expenses,  including  half-pay  to 
naval  and  marine  officers,  was  i2/J60;  and  the  sum 'for  the  extraor- 
dinary' expenses,  which  indnded  thoie  inenned  in  the  building  and  repair 
of  ships,  was  j62,35 1,188.  The  other  mint  voted  for  the  different  pur- 
poses of  the  naval  service  amonnted,  with  these,  to  a  total,  exceeding 
£18,087,500. 

Material  changes  had  recently  taken  place,  whilst  others  were  waiting 
to  develop  themselves,  in  the  relations  sustained  by  some  of  the  most 
powerM  nations  of  Europe;  which,  notwithstanding  the  depression  to 
which  the  two  principal  hostile  navies  had  been  recently  reduced,  involved 
the  necessity  of  maintaining  the  British  navy  in  a  condition  capable  of  meet* 
ing  the  fleets  which  might  be  fitted  out  in  the  Baltic,  as  well  as  in  the 
more  southern  parts  of  Europe.  Bussia  had  been  brought  under  the  in- 
fluence of  Buonaparte;  and  the  declaration  of  war  which  that  country 
issued  against  England,  was  received  and  replied  to  in  December  1807. 

The  breaking  out  of  this  war  with  Eussia  rendered  it  necessary  to  send 
a  fleet  into  the  Baltic  Sweden,  alike  with  Enghmd,  became  invc4ved 
in  the  war  with  Eussia.  When,  therefore,  in  the  beginning  of  the  summer 
of  1808,  the  British  government  sent  sir  James  Saumares  into  the  Baltic 
with  a  fleet  consisting  of  the  Vkiory  of  one  hundred  guns,  eight  ahipa  of 
seventy-four  guns,  and  two  of  sixty-four ;  accompanied  by  several  fiigates, 
sloops,  gun-brigs,  and  a  large  fleet  of  transports  for  the  conveyance  of  the 
troops,  they  had  a  joint  object  in  contemplation  in  connection  with  Sweden,  . 
for  whose  assistance  troops  were  sent  out;  and  when,  in  the  course  of  the 
summer,  a  Eussian  fleet  presented  itself,  the  Swedish  fleet,  accompanied 
by  two  or  three  British  line-of-battie-ships,  chased  it  until  it  retired  into 
port.  The  English  ships,  however,  being  better  sailers  than  thdr  com- 
panions, succeeded  in  coming  up  with  one  of  the  enemy's  ships  that  had 
been  separated,  engaged  her,  and  compelled  her  to  strike.  But  the  near- 
ness of  the  Russian  fleet  prevented  them  firom  taking  possession  of  their 
prise;  and  when  the  fleet  retreated  into  port,  this  ship  followed  as  near  to 
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the  place  of  safety  as  she  could.  Assistance  was  then  sent  out  with  the 
view  to  conduct  her  into  port  ;  but  this  was  prevented  by  tlie  interference 
of  the  English,  whoj  being  finally  unable  to  secure  the  ship  a3  a  prize, 
destroyed  her. 

Sir  James  Saumarez  having  joined  the  combined  English  and  Swedish 
fleet,  whicli,  from  the  time  that  the  Russian  fleet  had  retired  into  port,  had 
been  blockading  that  port,  arrangements  were  made  for  destroying  the 
whole  of  the  Russian  fleet,  lying  in  the  harbour  of  Rogerswick,  by  means 
of  (ire-sliips  ;  but  the  design  was  rendered  impracticable  by  means  of  a 
strong  booui  which  had  been  placed  across  the  entrance  of  the  harbour. 
Soon  after  this,  the  blockading  fleet  retired  from  before  the  port ;  and  the 
Russian  admiral  took  an  early  opportunity  of  sailing  likewise,  and  arrived 
in  safety  at  Croustadt. 

After  the  great  disaster  which  the  navy  of  France  had  sustained  at  Tra- 
falgar, \ngorous  eflorts  were  made,  under  the  orders  of  Buonaparte,  to 
add  to  it  such  a  number  of  powerful  new  sliips  as  would  restore  it  to  the 
state  of  importance  from  which  it  had  declined.  The  necessity  for  this 
individual  national  rogju-d  to  the  navy,  was  now  increased  by  the  separa- 
tion of  Spain  from  the  interests  of  France;  for  the  naval  adjuncts  whicli 
might  have  been  obtained  by  other  alliances,  could  not  be  so  formidable 
as  that  of  Spain  had  been.  In  the  spring  of  this  year,  the  French  navy 
included  more  than  sixty  ships  of  the  line ;  and  these  were  to  be  increased 
by  twenty  others,  w  hich  had  been  recently  ordered  to  be  built  at  several 
•    ports  in  France  and  the  Netherlands. 

The  Russian  squadron  in  the  Tagus  was  continued  under  a  strict  block- 
ade ;  but  the  English  lost  the  object  of  their  blockade  at  Aocbefort.  The 
squadron  under  rear-admiral  sir  Richard  J.  Strachan  was  obliged  to  retire 
from  before  the  port  to  obtain  supplies ;  and  as  he  was  unable  for  several 
weeks  to  renew  the  blockade,  admiral  Ganteaume  sailed,  with  six  ships 
of  the  line,  a  frigate  and  a  corvette;  and  with  the  exception  of  one  ship 
that  was  injured  in  the  rough  weather  which  then  prevailed,  and  was, 
in  consequence,  sent  back  into  port,  his  squadron  arrived  in  safety  at 
Toulon.  Here  he  increased  his  force,  and  put  to  sea  again  with  ten  ships 
of  the  line,  five  frigates  and  corvettes,  and  ferenl  armed  transports.  The 
immediate  object  of  this  movement  appean  to  hare  been  the  rdief  of 
Corfu,  which  wtm  effected  without  any  interruptiolu 

Yioe-adimni  knd  Colhngwood  lidd  die  eommand  in  the  Mediterranean, 
and  was  cnusmg  with  his  fleet,  when  the  &ct  became  known  to  some  de- 
teched-eroiami,  that  ihe  Trench  fleet  was  at  aea ;  and  the  infomuitio&  was 
oommnnicated  to  the  commander-in-chief,  who  cmised  in  search  of  the 
enemy's  fleet  until  sometime  t^bet  it  had  fetomed  in  safety  to  Tooloo-xoed, 
more  than  two  months  after  their  departure  early  in  February. 

The  restoration  of  peace  between  England  and  Spsin  obviated,  only  par- 
tially,  tbe  necessity  for  the  employing  of  British  cruisers  along  the  shores 
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of  the  latter  country ;  for  the  presence  of  the  French  light  cruisers 
upon  tlie  coast  and  in  the  Inrbours  of  Spain,  was  a  continual  annoyance  to 
the  Spaniards,  as  well  as  to  the  English.  England  had  been  applied  to 
for  aid  against  the  French ;  and  that  aid  was  readily  afforded.  This 
change  in  the  views  and  relations  of  Spaiu  did  not,  however,  take  place 
until  the  summer :  but  previously  to  the  restoration  of  peace  between 
England  and  Spain,  two  Spanish  ships  from  South  America,  laden  with 
valuable  cargoes,  were  captured  by  two  light  cruisers. 

With  the  exception  of  the  sailing  of  the  Rochefort  squadron  to  Toulon, 
and  the  little  exi)edition  of  a  fleet  from  that  port,  the  French  maintained 
a  general  cautiousness  in  the  employment  of  their  fleets  and  squadrons. 
The  French  cruisers  which  were  fallen  in  with,  were  generally  of  the 
small  classes  of  vessels.  But,  in  several  of  the  encounters  that  took  place 
between  these  and  the  English  cruisers  which  met  them,  the  latter  were 
decidedly  inferior  ;  and  owing  to  the  disparity  in  the  capabilities  of  the 
ships,  a  small  number  of  British  cruisers  were  obliged  to  surrender. 
There  were  several  ships  lost  to  the  British  navy  besides  the  few  that 
became  prizes  to  the  French  cruisers,  and  the  Danish  gun-boats  upon  their 
coasts.  The  Jupiter  of  fifty,  the  Leda  frigate  of  thirty-eight,  tlie  Orescnit, 
Flora,  and  Melenr/er,  of  thirty-six,  and  the  Astrea  of  thirty -two  guns,  tlie 
Banterer  of  twenty-two,  the  Muros  o[  twenty,  and  the  7if'rmj/;/a  of  eighteen 
guns,  were  wrecked.  Four  16-gun  brig-sloops,  one  14-gun  brig,  two  12- 
gun  brigs,  one  cutter  of  twelve  guns,  one  of  ten,  and  four  of  eight,  were 
also  wrecked;  and  one  8-gun  cutter  foundered.  One  12-gun  brig  was 
destroyed  by  the  enemy's  batteries  whilst  engaged  in  cutting  out;  and  a 
10-gun  brig  was  also  destroyed  after  having  been  run  ashore  to  avoid 
being  captured. 

The  prizes  which  were  made  during  the  year  were  few,  and  of  small  im- 
portance, as  it  respects  the  British  navy.  Two  71-gun  ships,  the  Danish 
Prindts-Christian-Frederic,  and  the  Russian  Scwolod,  were  the  only  ships 
of  the  line  that  were  taken.  There  were  five  frigates  captured ;  one  of 
these  w:vs  the  Badere  Zaffer  of  forty-four  guns,  taken  from  the  Turks. 
She  was  constructed  after  the  French  style,  and  although  she  was  a  very 
handsome  frigate,  she  was  neither  well  built,  nor  sufficiently  strong,  and 
therefore  not  deemed  suitable  to  be  taken  into  the  service.  The  Dutch 
8G-gun  frigate  Guelderland,  after  having  been  taken  by  the  Viryinic,  served 
for  some  time  as  a  British  cruiser.  Two  French  40-gun  frigates,  the  Pi£- 
monttdse  and  the  TMit,  were  taken  during  the  year ;  and  the  Ari^mese, 
of  the  same  class,  wai  chased  hy  the  English,  run  ashore  near  Brest,  and 
destroyed.  Only  three  frigates  were,  therefore,  transfeired  vithin  the  year 
from  foreign  navies  to  that  of  England. 

There  was  a  large  number  of  ships,  doops,  &c.,  launched  dnring  the  year 
1808;  at  the  head  of  these  was  the  QUedoma,  a  fint-nte  of  one  hundred 
wd  tirenty  guns.  This  ship  was  ordered  to  be  laid  down,  in  17M ;  bat 
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tbe  Imildin^  of  her  wm  not  commenced  until  1805.  She  was  larger  Uum 
iinj  other  ship  that  had  been  built  in  England,  nor  had  any  ship,  with  the 
etception  of  the  Commerce  de  MmmUea  (which  was  surrenderad  to  the 
Knglish  at  Toulon  in  1793)  equal  to  this,  fallen  into  the  poeMMion  of  the 
English;  but  this  ship  ezoeeded  the  OMomm,  will  be  beat  seen  by 
phicing  the  principal  dimensions  by  each  other: 


1  

WAMSS. 

1 

LBMOTH. 

Extrfme 
BreatUb. 

Depth  in 
Hold. 

Burthen 
in  Tom. 

Proportion 
ofSiwidlhlr 
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ObUw 

onccsiror 

1 

Commerce  de  Mai^illcfl  .  , 

Ft.  In*. 
208  4 

205  0 

Ft.  In» 

172  0,1 

170  9^ 

FT.  In». 
54  9^ 

53  8 

Ft.  Ina. 

25  Oj 

23  2 

2747 
2616 

Aa 

1  : 3-802 
1 : 3-82 

There  were  five  74-gun  ships — the  Blake,  Bombay,  fmtuuibli,  Veiterable, 
and  Vteioriout, — ^launched,  and  nearly  seventy  frigates  and  sloops ;  fimr- 
teen  of  these  were  laife  18-gmi  brig-sloops,  and  mote  tiua  tiiirty  were 
lO-gon  brig-sloops. 

The  vessels  of  this  latter*  cbus  were  good  sea  boats,  although  they  were 
not  fiMt  sailers;  but  the  dnlness  of  their  sailing  is  sufficiently  accounted 
for,  by  the  armament  and  other  weights  which  were  put  on  board  of  them 
being  too  great,  in  relation  to  the  power  of  saO  which  their  dimensions 
would  allow  them  to  cany.  To  have  given  scope  for  the  production  of 
esoellenoe  in  these  vessels,  when  their  armament  had  been  determined  on, 
lai^r  dimensions  should  have  been  given  to  them;  but  as  the  armament 
of  these  brigs  was  of  too  small  a  caliber  to  fturnish  them  with  sufficient  power 
against  the  enemy,  th^  might,  with  sufficient  dimensions,  have  been  anned 
with  24  instead  cf  18-pounder  carronades ;  and  dimensions  suited  to  this 
description  of  armament,  would  have  enabled  them  to  carry  such  a  quantity 
of  aaU  as  would  have  rendered  them  a  far  superior  class  of  vessels  to  what 
they  ever  were.  Th^  were  constructed  by  sir  Heniy  Peake,  with  a 
tonnage  varying  genendly  between  285  and  240  tons,  and  with  dimensions 
of  about  90  feet  in  length  on  the  gon-deck,  24  feet  6  inches  in  extreme 
^  breadth,  and  11  foet  depth  in  the  hold. 

Six  74-gun  ships;  eight  large  88-gan,  and  six  smsU  86-gun  frigates; 
twelve  18,  five  14,  and  eight  10-gnn  brig-sloops;  and  six  lO-gun  cutters, 
were  ordered,  in  the  year  1806,  to  be  built.  Some  of  these  were  launched ; 
and  at  the  dose  of  the  year  there  was  a  large  number  of  line-of-battle-ships 
upon  tbe  stocks,  principally  of  the  middling  class  of  74-gun  ships. 

At  tbe  bc^nning  of  the  year  1809  there  were  a  hundred  and  thirteen 
>ship8  of  the  line  in  comnusaion  as  cruisers ;  the  same  number  as  there  had 
been  at  the  commencement  of  the  preceding  year ;  but  the  under-line  crui- 
sers had  been  increased  since  that  period  by  more  than  sixty  sail,  and 
amounted  now  to  five  hundred  and  seventy-one  ships  and  vessel  fixHU  the 
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50^n  fltuh-decked  bIuim  to  the  4-gan  catten.  A  hundred  and  twenty- 
nine  of  these  were  fii^toa;  nineteen  othen  were  poit>«hipt;  fiify  18-gun 
ship-aloops,  and  seventy  18-gun  brig-sloops;  twenty-eight  16-gun  ship- 
sloops,  and  forty-seven  16-gun  brig-sloops;  there  were  thirty-three  lO-gun 
brig-sloops,  and  aerenty-siiL  12-gon  brigs,  besides  a  smaU  nnmber  of  other 
clanes,  and  more  than  seventy  cutten.  There  were  bIm  fourteen  shipa  of 
the  Hne^  and  thirty  of  infierior  rates,  in  ordinary,  for  further  service  at  sea. 
Never  before  had  England  dispbyed  such  a  naval  foree  aa  this. 

The  supplies  granted  for  the  naval  service  of  the  year  1809  were  a  hun- 
dred and  thirty  thousand  seamen  and  marines,  and  the  sum  of  £S,ll2flQ0 
for  their  maintenance :  this  was  at  the  rate  of  i&l  16s.  a  man  per  mon^^ 
being  an  increase  of  one  guinea  to  each  man  for  that  time.  Thesum  voted 
for  the  ordinary  expenses  of  the  navy,  including  half-pay  to  naval  and 
marine  ofilcers,  was  £1,408,437,  and  lite  sum  voted  for  the  extraordinary 
expenses,  including  the  building  and  repair  of  ships,  waa  £2,296,080. 
These,  and  the  various  other  sums  voted  for  the  naval  service  of  the  year 
1809,  amounted  to  .£19,578,4^7;  and  this  total  showed  an  increase  of 
nearly  a  million  and  a  half  sterling,  for  carrying  on  the  services  of  the  navy 
during  the  your  1809. 

Those  Frencli  ports  which  contained  any  material  force  o{  sliips  of  war 
were  still  blockatlcd  by  the  English,  the  principal  being  Toulon,  olF which 
lord  CoUingwood  held  the  command,  and  Brest,  which  was  watched  by  lord 
Gambier.    But  before  the  end  of  February  the  blockade  of  Brest  was  sus- 
pended, in  consequence  of  the  prevalence  of  a  westerly  gale,  which  obliged 
lord  Ganibicr  to  retire  from  immediately  before  the  port ;  and  as  soon  as  the 
state  of  the  weather  allowed,  duiing  the  absence  of  the  blockading  fleet,  the 
French  admiral  left  the  port :  tliis  was  on  the  21st  of  the  month.  It  happened, 
however,  that  at  tliis  time  a  Biitish  raan-of-war  was  sufliciently  near  to 
perceive  what  had  occurred  ;  and  this  sailed  immediately  to  join  a  blockad- 
ing squadron  off  L'Orient,  and  to  communicate  information  to  the  com- 
manding officer  of  th;it  s(juadron,  of  w  hat  had  taken  place.    A  very  short 
time  elapsed  before  tlic  two  squadrons  were  sufficiently  near  to  be  seen 
from  each  other.    There  was  also  a  squadron  of  three  ships  of  the  line  at 
anchor  upon  the  coa-st,  conmiaiuled  by  rear-admiral  Stopford,  to  wlioin  in- 
formation was  likewise  \cyy  promptly  connnunicatcd.     lie  ^ot  under 
weigh,  and  chased  the  rrcuch  squadron,  which  on  the  mornin*;  of  tlie  2  Jth 
entered  Basque  roads.   Ilcrc  they  were  subjected  aiunv  to  a  blockade  by  rear- 
admiral  Stoptord's  s(pia(li'on,  until  this  wa>  joined  by  one  under  lord  (iam- 
bier,  who  assumed  the  connuand  of  the  whuli',  and  continued  the  blockade. 
His  fleet,  composed  of  three  scpiadrou'^,  w  Inch  had  occupied  separate  stations, 
amounting  to  <^leveu  sail  of  the  line,  wjis  now  anchored  in  B:u?que  roads. 

The  design  was  now  conceived  of  destroying'  the  enemy's  ships  under 
blockade,  by  means  of  fire-ships;  and  when  inlbrraation  of  the  enemy's 
tdluatiun  became  known  iu  Euglaud,  the  admiralty  at  once  considered  that 
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such  means  miglit  be  employed  witli  success,  even  bd'ore  receiving  admiral 
lord  Gambler's  despatclies  on  the  subject ;  and  conferences  were  had  with 
captain  lojd  Cochrane,  wlio  was  known  to  ])e  acquainted  with  that  part  of 
the  const.  Tliut  olhccr  confirmed  the  opinion  of  the  admiralty  as  to  the 
practicability  of  carrying  the  project  into  full  effect  against  the  French  ; 
and  when  it  was  determined  to  employ  a  force  of  fire-ships  for  that  purpose, 
lord  Cochrane  was  appointed  to  direct  the  operations  of  these  ships,  under 
the  orders  of  lord  Gambier. 

Great  preparations  were  made  towards  accomplishing  this  object. 
Seven  firigates,  and  sixteen  smaller  vessels  wer?  ordered  to  attend  the 
expedition ;  and  twelve  fire-ships  and  six  transports,  with  a  view  to  being 
fitted  up  and  employed  in  the  same  manner,  were  ordered,  with  a  oqhr 
admble  number  of  other  transports,  to  proceed  to  tiie  ooart  ol  I^mnee. 

It  was  not  until  the  11th  of  April,  that  the  whole  of  the  ammgements 
were  completed;  and  on  that  night  eirciiniataneea  were  finrooxable  for 
makuig  the  attadc.  But,  as  the  fire-ahipe  advanced,  it  was  diacovered  that 
means  had  been  taken  to  defeat  soeh  an  attack.  A  strong  boom,  d  about 
half  a  mile  in  length,  had  been  construeted  across  the  navigable  part  of  the 
road.  This  was,  however,  broken  by  the  laigest  fire>ship  when  she  arrived ; 
and  the  passage  was  rendered  dear  for  the  ships  which  foQowed.  It  does 
not  appear  that  fiom  this  stage  of  the  service  there  waa  that  cool  and 
steadj  decisiveness  of  action  that  such  an  occasion  required.  Some  of  the 
fire-ships  were  abandoned  too  soon,  and  were  consumed  without  performing 
any  part  of  the  service  required  of  them.  But,  when  the  French  saw  the 
large  number  of  these  ships  approadung  them,  thqr  cut  the  caUea  of 
their  shipe;  and  oomdderabte  disorder  amongst  them  occurred  in  their 
efforts  tS  avoid  a  collision. 

TiMd  Oeemi,  of  one  hundred  and  twenty  gnns»  the  IVendi  admiral's  ship, 
waa  gr^pled  by  a  figre-dup  ;  but  by  the  most  energetic  and  persevering 
exertions  she  was  diMngaged ;  and  the  fetal  oonsequences  of  the  contact 
were  narrowly  escaped.  The  Reguhu  of  seventy-four  guns  was  in  similar 
danger.  Fourteen  ahips,  out  of  tlie  fifteen  which  had  been  lying  there, 
either  cot  or  slipped  their  cables  :  one  of  these  brought  up  again ;  and 
thirteen  of  them  went  jspaa  a  lee-diore. 

Not  one  of  the  Frendi  diips  waa  destroyed  1^  €bo  fire-ddps  whidi  were 
eiqpended,  although  they  were  so  nnmerous.  When  day-light  diwovered 
to  the  English  the  fleet  which  had  so  narrowly  escaped  their  efforta  at  de- 
struction, the  Frendi  were  seen  to  be  making  the  greatest  efforts  towards 
getting  off  their  grounded  ships ;  and  with  respect  to  the  most  of  them, 
their  efforts  were  snocessfol.  But,  three  line-of-battle-ships,  a  50-gun  ship, 
and  a  firigate  were  destroyed  ;  two  of  these,  the  Tormam  of  seventy-four, 
and  the  Indienne  of  ferty  gnns,  were  destroyed  by  the  French,  in  conse- 
quence of  their  being  unable  to  remove  them  from  the  shore. 

One  bomb  and  several  gun-brigs  were  ordered  by  lord  Gambier  to  attack 
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the  sliii>s  as  they  hiy  u])on  the  shore;  tlie  two  ships  wliich  had  not  hem 
on  shore  weighed  and  stood  for  the  Chareuk  ;  but  at  tlie  entrance  of  tliat 
river  they  both  {^^rouiided ;  several  other  ships,  aa  soon  as  they  wt-re  }xot 
afloat,  followed  them  ;  but  these  grounded  also.  These  successful  resiilts 
of  the  French,  sliowed  that  unless  the  English  were  now  prompt  in  wluit 
remained  for  them  to  do,  the  object  of  their  expedition  Mould  be  altogether 
frustrated.  They  therefore  made  their  attack  upon  such  of  the  enemy's 
ships,  as  the  brigs  under  lord  Cochrane's  orders  were  able  to  bring  their 
guns  to  bear  upon.  Under  the  force  of  this  attack,  the  Varsovie  of  eighty, 
the  AquUon  of  BeveDtj4Qm,  and  the  Calcutta  of  fifty  guns,  surrendered, 
and  were  destroyed  by  the  English.  The  Tomerre  and  the  InMame  were 
not  destroyed  until  very  persevering  eflbrta  had  heen  made  by  their  re- 
spective crews  to  save  them ;  but  without  tnceeM, 

This  very  partial  soccess  waii  highly  satislhctory  to  lord  Cochrane,  who  con- 
sidered, however,  that  he  ought  to  have  heen  supported  wHh  moie  energy 
hy  lord  Gamhier,  with  the  ships  under  his  command.  Tlie  event  brought 
no  prize  to  the  English;  whilst  the  fVench  themselfes  considered  that 
their  fleet  was  so  exposed,  that  if  the  affair  had  been  conducted  in  a  proper 
manner,  the  English  might  have  either  taken  or  destroyed  all  the  dupe 
of  which  it  was  composed. 

Within  a  period  of  four  or  five  years,  the  Scheldt  had  become  a  very  im- 
portant naval  station ;  the  resources  for  building,  which  were  of  easy  aooees* 
having  induced  the  emperor  of  France  to  construct  a  dockyard  and  an  ar- 
senal here,  together  with  such  fortifications  as  appeared  requirite  to  give 
security  to  those  establishments. 

Against  this  station,  the  government  determined  to  send,  in  the  sonmier 
of  1809,  an  expedition  on  a  large  scale ;  but  the  intention  of  this  prqject 
was  permitted  to  tmnapure,  and  a  period  of  two  months  to  dapee  between 
forming  the  plan,  and  carrying  it  into  effect.  The  consequence  was^ 
that  befove  the  expedition  left  England^  the  design  of  sending  it  waa  well 
known  upon  the  continent. 

The  expedition  did  not  leave  England  until  the  28th  of  July.  The  fleet 
oonsiated  of  thirty-aeven  ships  of  the  linei,  two  of  fifty  guns,  and  three  of 
forty-four;  twenty-three  firigates,  one  20-gun  ship^  thirty-one  sloopsi, 
twenty-three  gun-brigs,  five  bomb  vessels,  and  a  large  number  of 
tenders,  cutters,  gun-boats,  &c. ;  and  about  four  hundred  transports: — 
amounting,  in  the  whole,  to  nearly  six  hundred  and  fifty  'sail.  The  naval 
command  was  given  to  rear-admiral  sir  Richard  J.  Strachan.  There  ac- 
companied the  expedition  an  army  of  more  tiian  thirty-nine  thousand 
troops,  under  the  command  of  the  earl  of  Chatham. 

The  object  oontenipluted  in  sending  so  large  a  naval  and  military  force 
to  the  Scheldt,  was  the  capture  or  destruction  of  all  the  French  ships  which 
should  be  found  lying  in  the  river ;  and  the  demolition  of  the  dockyard 
and  arsenal,  and  the  fortifications  which  had  been  recently  constructed ; 
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but  as  to  the  sliips,  it  wjis  soon  found  tliat  tlicy  could  he  withdrawn  so  far 
up  the  river,  as  to  be  secure  from  any  attack  tlic  En<;lish  couhl  make  upon 
them.  Ttic  citadel  of  Antwerp  conniKUKh'd  the  dockyard;  and  the  city 
itself  was  discovered  to  be  stron^dy  fdrtiticd,  and  to  he  capable  of  the  fur- 
ther protection  of  having  the  ap[)r(>at  hes  to  it  inundated. 

Tlie  English  gained,  however,  sonic  advaiita^'cs,  in  attacking  the  fortifi- 
cations upon  the  banks  of  the  river;  they  obtained  possession  of  tlic  navi- 
gation of  the  western  Scheldt,  and  established  the  blockade  of  Flushing  by 
sea  and  land,  and  on  the  15th  of  August  that  city  was  surreudercd  by  ca- 
pitulation. 

When  this  place  fell  into  the  hands  of  the  English  there  were  three 
ships  on  the  stocks  :  one  of  seventy-four  guns,  a  frigate,  and  a  brig ;  the 
two  latter  were  destroyed  witli  the  dockyard;  but  the  timbers  of  the 
other  were  brought  awa^,  and  the  ship  was  afterwards  built  at  Woolwich, 
and  kunched  in  1812,  and  named  the  Ckaiham,  She  was  1860  tons  bur- 
then, and  measoved  177  feet  9  inches  in  length  on  the  gnn-deek,  48  feet 
10  indies  in  extreme  breadth,  and  21  feet  6;  inches  depth  in  the  hold. 
A  new  88-gan  firigate,  lying  at  Flushing  at  the  time  of  the  snrrender,  fell 
likewise  into  the  hands  of  the  English. 

In  the  month  of  October  a  squadron  of  Une-of-battle-shipsand  frigates, 
having  under  their  convoy  a  fleet  of  store-ships  and  trans{)orts,  quitted  the 
harbour  of  Toulon,  during  a  temporary  absence  of  lord  CoUingwood's  fleet. 
As  soon  as  this  movement  was  perceived  from  a  British  frigate,  this  frigate 
ssUed  to  convey  the  intelligence  to  lord  CoUingwood;  and  it  was  supposed 
that  the  whole  of  the  Toulon  fleet  had  feUowed  those  which  were  seen  to  be 
leaving  the  port,  since  information,  which  had  been  communicated  to  the 
English,  had  led  them  to  conclude  that  the  relief  of  Barcelona  was  the  ob- 
ject for  which  this  French  fleet  had  sailed. 

Lord  CoUingwood  therefore  took  his  station  with  the  view  to  intercept  the 
French,  if  such  should  be  theur  destination.  The  fleet  which  he  com- 
manded consisted  of  fifteen  ships  of  the  line,  and  a  smaU  number  of  inferior 
rates.  The  frigates  were  ordered  to  look  out  for  the  enemy,  and  prepara- 
tions were  made  for  action.  On  the  evening  of  the  24ith,  three  ships  of  the 
line  and  a  frigate  were  seen,  and  chased ;  the  pursuit  was  renewed  on  the 
following  mornings  when  two  of  the  French  ships,  one  of  eighty  and  the 
other  of  seventy-four  guns,  ran  ashore  near  to  eadi  other :  these  ships  were 
set  on  flre  by  theb  crews  and  abandoned.  The  other  74-gun  ship  and  the 
frigate  entered  the  harbour  of  Gette,  from  which  they  aftmrards  returned 
in  safety  to  Toulon.  Several  of  the  vessels  which  had  left  Toulon  under 
convoy  were  captured ;  the  others,  with  the  light  vessels  forming  a  part  of 
the  convoy,  entered  Spanish  ports,  where  they  had  the  protection  of  strong 
batteries.  This  advantage  did  not,  however,  secure  them ;  for,  on  the  night 
of  the  31st,  a  very  strong  detachment  of  boats  was  sent  into  the  bay  of 
Rosas,  and,  against  the  force  of  well  arranged  means  of  defence,  and  a  very 
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bntve  renstance^  the  En^Uih  weve  completdy  siiooenfiil  m  cug^xxnnig  tlia 
eileren  veaaek  which  had  taken  refuge  there;  aome of  which  thej  deatroyedt 
and  the  rest  t|iey  cairied  off  aa  prisea.  The  blockade  of  Toukm  waa  re- 
Bumed  bj  hud  CoQingwood. 

The  Britiah  cruiaerB  were  veiy  actiye  during  the  year;  and,  oonajdering 
the  general  restraint  and  cantion  which  controlled  the  operationa  of  the 
French  navy^  their  activity  was  not  without  snooesa.  The  loss  to  the  French 
nanry  by  the  intervention  cf  the  English  was  two  ships  of  eighty  guns,  fimr 
of  sevraty-four,  one  of  fifty,  twelve  frigates  of  forty  guns,  two  of  thirty-aix^ 
and  one  of  twenty-eight,  besides  smaller  vessels.  Of  these,  one  7i'gim 
ahip,  five  frigatea  of  finrty  guna,  two  of  thirty-six,  (tud  one  of  twenty-eight, 
and  aeveral  corvettea  and  gun-brigs,  were  included  amongst  the  prizes. 

Very  di&rent  were  the  casualties  of  the  English  navy.  The  Agamemmm, 
of  sixty-four  guns,  waa  the  only  ship  above  the  rate  of  a  frigate  that  was 
lost,  and  this  ship  was  wrecked  in  South  America;  one  frigate  of  thirty- 
eight,  and  another  of  thirty-two  gnns,  were  captured  by  the  enemy,  and 
three  ficigates  of  the  latter  <dass  were  wrecked ;  three  sloops  foiuulcred,  five 
were  wrecked,  and  two  were  captured ;  two  gun-brigs  foundered,  1 1 1  rc-c  were 
wrecked,  one  was  burnt,  and  one  was  captured  ;  one  cutter  foundered,  five 
were  wrecked,  and  one  was  captured ;  one  bomb-vessel,  of  eight  guns  and  two 
mortars,  was  wrecked ;  and  one  troop-ship  was  converted  into  a  fire-ship, 
and  used  in  that  capacity  in  the  attack  of  the  French  fleet  in  the  Basque 
roads.  Ilcnce  it  iqfipears,  that  out  of  thirty-two  ships  and  vessds  of  which 
the  British  navy  sustained  the  loss  during  the  year  1801),  only  six  were  lost 
by  the  intervention  of  the  enemy.  One  ship  of  sixty-four  guns,  one  of 
sixty,  and  twenty  frigates  and  inferior  vessels,  were  dtfaer  broken  up  or 
sold ;  making  the  loss  titly-four  sail. 

To  be  placed  against  this  reduction  there  were  eight  ships  of  seventy-four 
guns,  cij^'ht  frigates,  and  seven  sloops,  launched  wdtliiu  the  year;  and  one 
gun-brig  and  three  cutters  were  bi*ought  into  the  navy,  besides  prizes  which 
had  been  taken  fi'om  tlic  enemy.  There  were  also  ordered  to  be  built  three 
74>-gun  ships,  three  frigates,  one  sloop,  and  six  cutters ;  and  there  was  a 
considerable  number  of  ships,  both  of  the  line  and  below  that  rate,  in  the 
course  of  building  at  the  cud  of  the  year.  The  effective  navy  of  England 
had,  therefore,  declined  to  some  extent  within  the  last  twelve  months. 

At  the  l)cginuing  of  1810  there  were  a  hundred  juid  eight  ships  of  the 
line,  and  five  hundred  and  fifty-six  ships,  frigates,  sloops,  brigs,  cutters,  &e., 
in  commission  as  cruisers.  This  was  a  diminution  of  twenty  sjiil  in  the 
whole.  There  were  idso  fewer  bv  nine  Iviuff  in  onliuarv  for  sea  service, 
than  there  had  been  at  the  commencement  of  the  preceding  year. 

The  numerically  small  diminution  in  the  ships  of  the  liritish  navy 
appears,  in  the  estimation  of  the  admiralty,  not  to  have  impaired  the  gene- 
ral ciipabilitics  and  cllu  icncy  of  that  cstabHshment ;  for  the  number  of  men 
required  for  the  service  of  the  navy  in  1810  was  iuu*cased  by  fifteen  thou- 
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■and  sMuien,  making  the  total  number  of  seamen  and  marines  a  Hundred 
and  fixrty-fiTe  thousand  men.  These  were  poraivldod  for  at  the  rate  of  four 
pounds  tiro  shiUings  and  ninepence  for  each  man  per  month;  the  sum 
voted  for  the  ordinarv  expenses  of  the  navy  was  jSl,51 1^075,  and  that  for 
the  extraordinaiy  expenses  was  £lfijii,QI07 :  tiiese,  and  other  sums  voted 
for  carr)dng  on  ^e  different  branches  of  the  naval  service  for  the  year, 
amounted  to  £18,975,120. 

There  were  few  opportunities  presented  during  the  year  by  the  enemy, 
for  calling  into  exercise  the  force  of  a  British  fleet.  The  principal  part  of 
the  Fkench  navy  lay  at  Toulon,  subject  to  the  bbckade  of  an  English  fleet. 
lU  health  obliged  lord  CoUingwood  to  resign  the  command  of  this  station 
early  in  the  year:  on  the  5th  of  March  he  sailed  from  Minorca  on  his  way 
to  England,  and  died  two  days  afterwards.  Admiral  sir  Charles  Cotton 
succeeded  him  in  the  commandi  and  continued  the  Uochade  of  Toulon. 
The  French  were  intent  on  realising  a  continual  increase  by  the  building  of 
ships  of  war,  both  at  this  port  and  others ;  but  although  theore  was  sometimes 
onl^  a  small  squadron  off  the  port  of  Toulon,  no  vigorous  attempt  appears  to 
have  been  madeto  release  the  port  from  the  restraint  which  even  a  moderate 
force  imposed.  On  two  occasions,  however,  in  July  and  August,  when  the 
blockading  force  was  very  small,  and  some  store-ships  inadequately  pro- 
tected were  i^roaching,  and  in  danger  of  being  o^turcd  by  the  Ea^sh, 
snffident  squadrons  were  sent  out  to  protect  them,  and  partial,  but  incon- 
seqoenttal  eueouuters  between  them  and  the  English  took  place:  they 
merely  performed  the  sen  ice  for  which  they  had  been  sent  out,  andretnmedj 
with  their  charge,  into  the  harbour. 

The  enemy's  light  cruisers,  and  also  a  considerable  number  of  very  su- 
perior privateers,  were  actively  enij)l(iyed  in  the  European  sees  and  in  the 
British  diaiuiel;  and  an  the  objectn  of  attack  of  these  vessels  were  the 
coaating  and  utlicr  trading  vessels  belonging  to  England,  considerable  injury 
was  sustained  by  their  depredations.  Hence  considerable  activity  in  the 
Briti.sli  cruisers  was  called  forth  against  them,  and  a  number  of  them  fell 
into  the  hands  of  the  English  during  the  year*  Some  of  the  privateers 
that  were  ci^turcd  were  very  fine  vessels,  and  nearly  new. 

The  success  of  the  Englisli  against  the  national  cnusers  of  the  enemy  was 
not  great.  One  4()-^nn  frigate  was  captured  on  the  coast  of  France,  and 
another  was  destroyed :  besides  these  none,  except  of  inferior  rates,  were 
either  taken  or  destroyed  in  the  European  seas  ;  but  in  the  Mediterranean 
and  Adriatic,  wherever  the  French  national  cruisers  or  privateers  were  m  ex- 
ercise, thither,  almost  certainly,  one  or  more  Jiritish  cruisers  were  attracted. 

A  number  of  xcry  spiriteci  attacks  were  made  upon  the  islands  aiul 
colonial  settlements  of  Ijoth  the  French  and  Dutch ;  and  for  the  most  part 
they  were  successful.  In  the  Adriatic  sea  a  British  squadron  attacked  the 
ishmd  of  St.  IVIanra,  which  was  occupied  and  j^arrisoned  by  tlit:  French. 
The  operations  by  wludi  the  gturhsou  was  reduced  to  the  necessity  of  capitu^ 
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latingworo  partiuUy  military,  a  hoily  of  troops  liiiviuj;  bccMi  taken  for  tlii!* 
service.  Tlie  ships  employed  in  the  irchictioii  of  tljo  ishiiul  were  two  of 
seventy-four  jjuns,  two  frigates,  and  u  It'-i^iui  brijj-sloop,  accompanied  by 
some  gun-boats. 

In  the  Indian  Ocean  tlic  Isle  de  Bonr])on,  and  the  Isle  dc  la  Passe,  were 
taken ;  but  the  latter  was  recovered  by  a  French  force,  which  arrived  some 
time  afterwards.  In  tliis  affair  the  English  unfortunately  lost  three  frigates  ; 
one  of  which,  having  been  very  much  damaged,  was  obliged  to  surrender,  and 
the  two  others,  being  unable  to  retire  beyond  the  fire  of  tlie  enem3r's  frigates, 
were  set  on  fire  and  abandoned.  The  isle  of  France  was  also  attacked  by  a 
considerable  force;  the  naval  part  of  it  consisted  of  one  74-gun  ship,  twelve 
frigates,  and  a  small  number  of  sloops,  brigs,  &c.,  aceorapanied  by  a  con- 
riderable  nimiber  of  transports,  ibr  the  conveyance  of  troope. 

Early  in  the  year  a  small  force  sailed  from  the  fiast  Indies,  under  the 
command  of  captain  Tucker,  in  the  Dotwr  88-gun  frigate,  against  some -of 
the  Dutch  settlements  in  the  Malay  Archipelago.  By  a  series  of  suocesaes 
the  English  became  possessed  of  the  island  of  Amboyna,  imd  of  several 
other  islaiids  which  had  been  occupied  by  the  Dutch ;  and  in  July  a 
squadron  under  captam  Cole  reduced  the  Dutch  island  of  Banda. 

In  the  West  Indies  a  naval  expedition,  accompanied  by  a  considerable 
military  force,  proceeded  early  in  the  year  against  the  French  island  of 
Guadaloupe;  which,  in  a  few  days  after  the  British  forces  had  been  landed, 
surrendered  by  capitulation.  The  surrender  of  this  island  waa  soon  foK 
lowed  by  that  of  the  Dutch  ishuidB  of  St.  Martin,  St.  Eustatia,  and  Saba ; 
and  by  this  expedition  both  the  French  and  Dutdi  were  dispossessed  of  the 
last  of  their  colonies  in  the  Antilles. 

The  direct  results  to  the  British  navy,  of  the  activity  of  ita  cruisers  during 
the  year,  were  veiy  small.  At  the  isle  of  Bourbon  one  40-gim  frigate  waa 
captured;  and  four  others  of  the  same  rate,  throe  brigs,  together  with 
some  Indiamen,  merchant  ships,  &c.,  that  had  been  captured,  were  taken 
at  the  reduction  of  the  isle  of  France.  At  the  same  time  two  3G-gun 
frigates,  which  had  been  previously  taken  from  the  English,  were  recapturad. 
Only  three  of  the,  frigates,  the  fiigate-btiilt  store-sh^  NecusUS,  and  a  sloop, 
were  added  to  the  British  navy. 

The  losses  of  the  English  included  one  74-gan  ship>  the  Mmoiavr,  which 
was  wrecked  at  the  mouth  of  the  Texel ;  one  frigate  of  thirty-eight,  five  of 
thirty-six,  and  one  of  thirty-two  gmis;  two  doops  of  sixteen,  and  two  of 
ten  guns;  one  12-gun  brig;  one  cutter  of  twelve,  two' of  ten,  and  one  of 
four  guns.    Tiie  two  36-gun  frigates  which  were  captured  by  the  Fk^endi, 
were  recovered  as  already  mentioned.    The  only  other  vessel  that  fdl  into 
the  hands  of  the  enemy  was  the  Aldan,  lO-gun  cutter,  which  was  captured 
by  some  Danish  gnn-boats.    The  Satef/iie,  16-gun  brig-sloop,  and  the  Con- 
ftict,  12-gnn  brig,  fonndered  ;  all  the  others  were  wrecked,  with  the  ex- 
ception of  the  two  frigates  which,  in  the  attack  of  the  French  frigate-squadron 
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at  the  iale  of  France^  accidentally  grounded,  and  were  destroyed  to  prevent 
their  becoming  priiea  to  the  enemy.  Separatdy  from  the  leases  sustained 
by  the  navy,  that  eataUishnient  was  fnither  necessarily  redaoed  during  the 
year,  by  the  wearing  out  of  ships :  four  ships  of  the  line,  and  twenty -eight 
ships  and  vessels  under  the  Hne,  were  sold  or  broken  up  during  the  year. 

The  ships  launched  in  the  government  dockyards  were  the  Queen  CSIor- 
lotte,  of  one  hundred  guns  and  2289  tons ;  the  Impregnable,  of  ninety-eight' 
guns  and  2278  tons;  the  Boyne,  also  of  ninety-eight  guns,  and  2155  tons ; 
and  four  frigates.  Eight  74-gun  ships  were  launched  in  private  yards,  the 
average  burthen  of  which  was  1763  tons;  and  one,  the  iftiufe»,  was  launched 
at  Bombay  of  1656  tons.  There  were  also  launched  in  private  yards  six 
firigates,  two  18-gun  sloops,  and  six  10-gnn  cutters :  making  a  total  of 
twelve  new  line-of-battle-ships,  and  eighteen  ships  and  vessels  of  inferior 
rates.  Five  sliips  of  the  line,  and  eleven  of  inferior  rates,  were  ordered  to 
be  built;  someofwhidi  were  launched  within  the  year. 

A  material  diminution  occurred  during  the  year  in  the  number  of  crui- 
sers.  The  Hne-of-bsttle-ships,  of  which  there  were  one  hundred  and  seven 
in  commission,  had  been  reduced  in  number  by  only  one;  but  those  of  in- 
ferior rates  had  diminished  in  number  from  five  hundred  and  fifty-six  to 
five  hundred  and  thirteen,  making  a  difiTerence  of  forty-three.  In  ordinary, 
for  further  service  at  sea,  there  were  seventeen  ships  of  the  line,  and  twenty 
slope  and  vessels  under  the  line.  The  ships  and  vessels  which  had  taken 
their  final  station  in  harbour,  were  rather  increased  in  number  during  the 
year. 

There  were  a  hundred  and  forty-five  thousand  seamen  and  marines  voted 
for  the  service  of  the  navy  in  181 1,  as  in  the  preceding  year,  in  the  same 
proportions,  and  with  the  same  allowance  for  their  maintenance;  and  the 
sums  voted  for  the  ordinary  and  extraordinary  expenses  of  the  navy  were 
£1,578,1 18,  and  .€2,046,200 ;  and  the  entire  supplies  granted  for  the  naval 
son-ice  were  J&19,822,000  sterling. 

The  only  station,  on  which  it  wius  noccssnrj'-  to  maintain  a  strong  fleet  as 
a  blockading  force,  was  still  off  Toulon.  The  fleet  witliin  that  port  was 
gradually  increasing,  and  a  part  of  that  increase  consisted  of  very  large 
ships  of  the  first  rate.  In  otlier  ports,  also,  the  building  of  ships  was  carried 
on  with  persevering  diligence.  The  principal  service  of  the  Mediterranean 
fleet  continued,  tlien  fore,  to  be  off  Toulon ;  but  as  the  French  admiral, 
whenever  he  conducted  his  fleet  outside  of  the  road  for  the  exercise  of  the 
seamen  or  other  purposes,  performed  that  service  with  too  much  cauti(m  to 
place  it  in  the  power  of  the  English  admiral  to  bring  on  n  general  engage- 
ment ;  so  nothing  on  a  large  scale,  affecting  the  interests  of  the  hostile 
navies,  was  performed  by  the  British  fleet. 

Towards  the  end  of  the  snnimcr  there  wjis  a  revival  of  hostile  appearances, 
connected  ^\  ith  the  flotilla  wliieli  had  been  provided  and  a.ssembled  at  Bou- 
logne with  the  dcaigii  of  being  employed  in  the  invasion  of  England.  In 
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the  month  of  September,  when  Napoleon  was  in pccting  that  force,  a 
squadron  of  prames,  or  flat-bottomed  boats,  was  ordered  to  attain  the 
Biitiah  frigate  Ntaad,  which  was  lying  at  andior  at  some  distance  from  the 
shore.  The  attack  of  the  prames  was  soon  followed  by  thatof  asquadranof 
^  brigs.  At  length  the  frigate  got  under  weigh,  to  obtain  for  herwlf  an 
advantageous  rehtive  position ;  when  her  opponents  retired  towards  the 
shore,  that  they  might  have  the  protection  of  the  butteries.  Before  any 
operations  began  on  the  following  morning,  the  frigate  had  been  joined  1^ 
an  18-gUD  brig-sloop  and  two  10-gnn  sloops,  and  a  cutter  of  ei^  gone. 
A  squadron  of  brigs,  prames,  &c.,  was  perceived,  eaily  in  the  day,  to  be 
preparing  for  operations.  A  partial  engagement  took  place,  in  whidi  some 
loss  was  sustained  by  the  English;  who,  liowevor,  captured  one  prame, 
when  tho  rest  of  the  prames  and  the  brigs  retired  withhi  the  proteetioii  of 
the  batteries. 

In  the  month  of  March  a  very  brisk  engagement  took  place  between 
two  squadrons  of  fri^^atcs.  The  British  squadron  consisted  of  tiie  tiiiee 
frigates  An^^Um,  Cerbenis,  and  Active,  and  the  22-gun  ship  Voiage;  and 
that  of  the  enemy  consisted  of  the  six  French  and  Venetian  frigates  Fovo- 
ritCj  Corona,  Bellona,  Carolma,  Danae,  and  Fiore,  and  the  16-^^  brig-C(Nr- 
vette  Merewre,  a  10-gun  schooner,  a  6-^^  xebec,  and  two  gun-boats. 
Whatever  was  apparent!}'  deficient  on  the  part  of  the  English  was  ampfy 
KuppUcd  by  tlieir  well-formed  resolution,  supported  by  skill  and  braveiy. 
In  an  early  p:irt  of  the  engagement  the  Favorite  ran  ashore,  and  remained 
there.  The  action  was  continued  with  great  ability  on  the  part  of  the 
English,  whose  inferiority  in  numbers  g:avc  the  enemy  a  great  advantage. 
The  Amphion  was  at  one  time  engaged  with  two  frigates — the  Bellona  imd 
F^ore—onc  on  each  quarter.  From  this  awkward  position  she  succeeded  in 
releasing  herself,  and  iiroccedcd  to  engage  the  most  powerful  of  the  two 
frigates,  which  was  compelled  to  snrrender ;  and,  without  waiting  to  take 
possession  of  her,  the  Amphion  hastened  to  bring  to  close  action  the  BelioHa: 
tliis  frigate  too  was  oblijrcd  at  length  to  strike  ;  ami  this  second  surrender 
determined  the  result  of  the  engagement,  for  the  un.sub(hicd  sliips  then  en- 
deavoured to  escape  from  further  conflict.  One  of  the  IJritisli  IVitrates  and 
tlic  Vo/af/c  were  much  damaged  in  their  rigging,  and  rendered  unfit  for 
pursuit ;  and  of  this  circumstance  the  Flore  took  advantage,  and  escaped. 
The  Active,  which  rtMnained  in  the  Ijcst  condition  for  senice,  pursued,  en- 
gaged, and  captiu*ed  the  A'enetian  frigate  Corona.  This  closed  the  action 
in  a  manner  quite  different  from  what  the  superior  force  of  the  enemy 
appeared  to  justify  them  in  expecting;  and  bein^  near  to  Lesina,  the  three 
frigates  which  had  cscajKid,  and  the  inferior  vessels,  secured  themselves  by 
entering  the  liar])our  of  that  ishnnd.  A  flag  of  truce  was  afterwards  sent, 
with  a  demand  to  have  delivered  up  the  Flare,  which  luul  escaped  after 
submission.  This  was,  however,  refused,  as  it  wiis  alledgcd  that  her  colours 
had  been  shot  away  in  the  action,  and  not  hauled  down ;  but  the  contrary 
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to  this  was  known  to  hnvc  been  the  cnse.  Tlic  loss  of  the  enemy's  squadron 
.'imouuted,  therclbrc,  to  only  three  frigates  ;  two  of  whieli  w  ere  prizes  in 
the  hands  of  tlie  Knglisli,  and  the  Favorite,  wliich,  having  ucciduutaiiy  run 
ashore,  was  j?et  on  tire  ])v  her  own  erew  and  destroyed. 

Nor  were  the  naval  services  of  the  liritish  in  the  East  Indies  of  an  infe- 
rior character.  The  greatest  skill  and  intrepid  exertion  were  conspicuous 
in  the  train  of  services  by  which  the  island  of  Java  wjia  captured.  The  ex- 
pedition which  was  fitted  out  for  this  purpose  consisted  of  three  ships  of 
aerenty-four  guns,  and  one  of  sixty;  one  frigate  of  forty-four,  four  of 
thirtj-eight,  nx  of  thirty-six,  and  three  of  thirty-two  guns;  and  seven 
aloops,  together  with  several  cruisers  belonging  to  the  East  India  company ; 
and  a  considerable  number  of  transports  and  gun-boats.  Beyond  the  small 
■enrice  of  getting  possevsion  of  a  few  forta  and  batteries,  which  was  per- 
fbrmed  by  the  ships,  the  result  of  the  expeditum  in  redncing  the  island  de- 
pended ehieAy  upon  tJie  mi]itMy  part  of  the  enterprise ;  for  there  were  fow 
l)roper  objects  for  naval  servioe.  Two  French  firigatea  were  at  the  island 
wlien  the  English  airiTed,  and  these  were  diased  by  an  English  frigate  and 
a  sloop ;  bat  they  snooeeded  in  escaping  from  their  pursuers. 

No  ships  above  the  rate  of  a  frigate  were  captured  by  the  English  during 
the  year.  Three  40-gun  frigates  were  taken  from  the  French,  and  one  40 
and  one  88-gun  frigate  from  the  Venetians.  Two  French  40.gnn  frigates 
were  destroyed,  after  having  been  mn  ashore;  one  in  attempting  to  escape 
from  a  British  ship  of  the  line^  and  the  other  in  the  frigate-squadron  en- 
gagement in  the  Adriatic,  as  has  been  mentioned,  and  one  was  wrecked* 

l%e  loasea  whicli  the  British  navy  sustained  for  exceeded  the  amount  of 
its  prixea.  The  8t*  Qewrge,  of  ninety-eight  guns,  and  the  Hero  and  Drfenee, 
of  seventy*foar,  were  wrecked  on  the  coasts  of  Holland  and  Denmark,  on 
their  return  from  the  Baltic  in  the  month  of  December;  two  frigates  of 
thirty-eighty  two  of  thirty-ux,  and  one  of  thirty-two  guns,  were  also 
wrecked ;  one  18-gun  brig-sloop  was  wrecked ;  two  of  the  same  class,  and 
a  16-gan  sloop  were  captured;  one  IS^gun  brig  foundered,  two  were 
wiedced,  and  two  were  captured  by  the  Danes;  one  10-gun  brig  was 
wrecked,  and  one  foundered ;  two  10-gun  cntters  were  wrecked,  and  one 
was  captured;  one  4-gun  cntter  was  wrecked,  and  one  was  captured ;  and 
the  CUekuier,  store-ship,  was  wrecked  in  the  East  Indies :  making  a  total 
loss  of  twenty-five  sail  of  all  classes.  In  addition  to  the  losses,  the  navy 
was  further  materially  reduced  by  breaking  up  or  disposing  of  sudi  ships  aa 
had  become  unserviceable.  These  amounted  to  three  ships  of  the  line,  and 
fifty-one  of  inferior  rates. 

The  ships  launched  witliin  the  same  period  did  not  compensate  for  these 
diminutions.  They  were  the  Union  of  ninety-eight  guns  ;  the  7  %-gun  ships 
A^firedf  Asia,  Bar  ham,  Duncan,  Edinburgh,  Hague,  and  SHrlint/  Castle ;  one 
frigate  of  thirty-eight,  and  three  of  thirty-six  pms ;  one  20-giin  flush* 
decked  ship ;  and  two  10-gun  cutters.   Two  74  and  two  50-gun  ships,  one 
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3G-guii  frigate^  one  SO>^n  8lii|),  two  18-gun  ship-sloops,  fourteen  18-guu 
brig-doopH,  twelve  12-gun  brigs,  and  two  10-gun  cutters  were  ordered  to  be 
buiH ;  and  a  amaU  number  out  of  theie  tbirty-aiz  wbidi  were  ordered  to  be 
built,  were  laimcbed  witbin  the  year;  but  this  left  a  connderable  reduction 
in  the  entire  navyi  as  it  stood  at  the  beginning  of  the  year  1812. 

At  this  period  there  were  in  oonunission  as  eraisers  a  hundred  and  two 
ships  of  the  line,  and  four  hundred  and  eighty- two  ships  and  vessels  of  infe- 
rior rates.  In  ordinary,  for  further  service  at  sea,  there  were  eighteen  ships 
of  the  line,  and  twenty-one  under  the  line;  ferty  ships  of  the  line,  and  ten 
under  the  line,  were  in  commission  for  harbour  service;  and  forty-six  of  the 
line,  and  ninety-six  of  inferior  rates,  were  l}dng  in  ordinary. 

Previously  to  the  year  1801,  the  master-shipwrights  and  their  assis- 
tants,  received  a  low  salary,  with  certain  perquisites,  as  a  compensation  for 
the  difference  between  their  salaries,  and  the  value  of  their  servioes.  One 
of  these,  consisted  in  the  privilege  of  taking  apprentioes,^the  master-ship- 
wright being  permitted  to  have  five.  These  were  generslly  youths  who 
had  received  a  better  education  than  those  who  were  bound  to  the  labour- 
ing mechanics  of  the  dockyards ;  and  a  premium  was  always  paid  with  them, 
as  a  compensation  for  the  professional  instruction  whidi  they  were  to  re- 
ceive; and  it  was  firom  this  class  of  apprentices,  that  the  dockyards  were 
supplied  with  professional  officers.  As  the  premiums  were  often  large, 
this  source  of  emolument  added  very  much  to  the  value  of  those  appoint- 
ments in  the  dockyards  which  gave  tlie  privilege  of  taking  such  apprentices. 
But,  it  was  considered,  that  the  system  was  very  likely  to  be  abused ;  and 
there  can  be  but  little  doubt,  that  the  discretionar}'  power  vested  in  the 
officers,  was  sometimes  abused ;  althtmgli  practices  wliidi  were  strictly  an 
abuse  of  power,  were  not  only  iu  conformity  \i-ith  the  usages  of  the  cs< 
tablishmcnts,  but  were  autiiorized  by  the  regulations  of  the  service.  And, 
even  in  instances  where  the  officers  might  act  with  the  most  exemplary  in- 
ttg^ty  and  impartiality,  they  were  sometimes  suspected  of  acting  other- 
wise ;  they  suffered,  therefore,  through  the  defects  of  the  system  under 
which  the  affairs  of  the  sen  icc  were  managed. 

But  the  system  was  nut  defective  in  that  respect  alone.  The  means  of 
professional  instruction  which  it  provided,  were  not  snch  as  are  necessary 
to  develop  and  cnltivate  those  faculties  of  the  mind  which  arc  required  in 
an  officer,  whose  duties  need  the  constant  exercise  of  thought,  ingenuity, 
precision,  nnd  confidence ;  nor  was  it  culculated  to  qualify  for  the  perfor- 
mance of  those  official  duties  which  are  necessarily  connected  with  the 
carrying  on  of  the  pubUc  service  with  etHcicncy.  There  was  commoufy  a 
deficiency  of  tlie  energy  wliich  is  always  needed  in  carr}'ing  out  plans  of 
extensive  improvement ;  and  an  absence  of  that  freedom  antl  ex})ansivencss 
of  thonj^ht,  wliieli  are  sliown  in  funning  original  schemes  and  j)r()jects  of 
usefulness :  Proliessioual  knowledge  was  almost  entirely  of  a  practical  kind ; 
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suSicieDt  for  the  purpose  of  building  ships ;  and  to  form  an  adequate 
judgment  generally,  of  things  lying  immediately  within  the  limits  of 
their  duties.  Indeed,  towards  the  close  of  the  last  century,  the  ships 
appear  to  have  been  distinguished  by  remarkable  strength  and  durability  : 
for^  from  the  commencement  of  the  rcvolutioniiry  war,  until  peace  was 
restored,  the  ships  of  the  British  navy  were  employed  almost  incessantly 
in  the  most  arduous  services,  for  which  they  seemed  to  be  emiaently 
suited. 

In  the  unremitting  assiduity  of  public  duty  in  the  dockyards  durin*;  that 
period,  the  officers,  doubtless,  carried  on  the  works  "with  enertry  and  des- 
patch ;  and  this  must  have  contributed  most  materially  to  tlie  cfheiency  of 
the  fleet.  It  is  true,  that  during  that  period,  there  were  several  instances 
of  turbulent  insubordiuation  amonfrst  the  workmen;  but  tlie  moral  power 
which  the  arran«:^eraent  of  the  service,  at  that  time,  enabled  the  officers  to 
exercise  over  them,  was  so  well  employed,  that  order  was  speedily  restored, 
and  the  duties  of  the  yards  were  carried  ou  with  the  greatest  vigour  and 
efficiency. 

The  regulations  which  were  introduced  into  the  service  in  1802,  and  con- 
tinued till  1804,  were  not  adapted  to  supply  the  dockyards  with  officers  of 
equal  efficiency.  For,  most  of  the  apprentices  that  were  taken  in  during 
that  period  were  without  education,  and  therefore,  in  addition  to  the  want  of 
intelligence  necessary  to  oliicial  competency,  their  sentiments  and  associa- 
tions were  very  different  from  those  which  would  fit  them  to  command 
with  proper  effect.  Besides  this  original  disadvantage,  to  which  the  ap- 
prentices of  this  period  were  subject,  there  was  uo  system  of  efficient  in- 
struction under  which  those  disadvjuitages  could  be  made  to  disappear ;  or 
that  should  fit  them  generally  for  superintending  and  carrying  on  the  im- 
portant duties  of  ship-building.  Tliey  were  not  taught  to  work  from 
designs  ;  nor  to  lay  off  ships  systematically  on  the  mould-lofl  floor ;  al- 
though this  is  a  part  of  the  instruction  which  it  is  most  material  should 
be  known;  and  it  is  necessary,  to  the  efficient  discharge  of  the  duties  of  a 
dockyard,  that  even  the  subordinate  officers  should  be  acquainted  with  this 
branch  of  the  profession. 

It  would  certainly  be  an  advantage  to  the  practical  mechanic,  that  he 
should  possess  some  amount  of  theoretical  knowledge  ;  it  is  necessary  only 
to  perceive  the  intimate  connection  which  subsists  between  tlie  theory  and 
practice  of  ship-building,  to  be  aware  that  such  knowledge  would  be  useful 
to  him,  in  proportion  as  it  was  possessed.  Thouj^ht,  discretion,  and  skill 
in  various  degrees,  are  required  of  the  workman  in  executing  those  plans 
which  arc  brought  forward  by  the  master ;  and  a  due  degree  of  theoreti- 
cal knowledge  enables  him  to  execute  with  confidence  and  accuracy  the 
various  practical  operations  of  his  art.  And  hence,  it  is  evident,  that 
the  interests  of  the  service  may  be  promoted,  by  having  the  workmen 
properly  trained,  not  only  to  the  efficient  exercise  of  their  muscular 
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powers,  but  in  the  discipline  and  cultivation  of  their  minds ;  and  it  is 
much  to  the  credit  of  Her  Majesty's  government,  that  schools  have  been 
recently  cstabUshed  ia  the  dockyards  for  the  better  education  of  the  ap- 
prentices. 

It  was  in  consecinencc  of  some  statements  in  the  report,  in  1800,  of  the 
cuniniissioners  appointed  for  revising  the  civil  affairs  of  the  navy,  tliat  tlie 
government  determined  to  establish  a  system  of  education  for  a  superior 
class  of  shipwright-apprentices,  with  the  view  to  obtain  efficient  officers 
for  the  dockyards.  This  plan  was  first  brought  into  operation  in  January, 
1811,  by  the  introduc  tion  of  apprentices,  to  be  educated  at  the  royal  naval 
college  in  Portsiuoutii  dockyard. 

The  admission  of  this  superior  class  of  shipwright-apprentices,  and  the 
establishment  of  the  School  of  Naval  Architecture,  which  was  intended  to 
give  effect  to  the  design,  promised  the  greatest  advantages  to  the  service, 
by  providing  a  class  of  otHcers  of  superior  education  and  talent.  The  can- 
didates for  admission  to  this  school  were  selected  according  to  their  merit; 
whilst  the  standard  of  required  previous  attainment  was  placed  so  high, 
that  youths  within  the  age  at  which  they  were  eligible,  could  not,  without 
very  creditable  mental  endowments,  reach  it,  and  the  examinations  of  the 
candidates  were  conducted  with  the  strictest  regard  to  merit. 

It  was  the  object  in  that  establishment  to  combine  a  systematic  and 
comprehensive  course  of  instruction  in  those  parts  of  mathematical  and  me- 
chanical science  which  are  either  directly  or  remotely  connected  with  naval 
architecture,  with  a  complete  course  of  practical  instruction  in  every  branch 
of  the  art  of  ship-building ;  and  throughout  the  course  of  education  at  this 
establishment,  a  gcnend  emulution  wiis  carefully  excited  and  sustained, 
whilst  the  whole  svas  eminently  fitted  to  (pialify  young  men  for  the  important 
duties  of  a  ship-builder  and  naval  architect. 

It  is  frequently  ol)ser\Td,  that  theoretical  men  attach  a  degree  of  impor- 
tance to  the  principles  on  which  their  reasoning  is  based,  which  is  almost 
exclusive  ;  and  in  their  partial  regard  to  theory,  they  often  develop  it  with 
too  little  consideration  whether  it  is  in  a  state  in  w  hich  it  can  be  applied 
to  practice.  At  the  same  tune,  merely  practicid  men,  who  can  seldom 
appreciate  what  is  purely  theoretical,  are  too  ready  to  despise  its  application 
to  the  objects  of  their  profession.  Thus,  between  these  two  extremes,  the 
important  fact  is  often  oveilooked,  that  there  cannot  but  subsist  a  most 
intimate  connection  between  true  theory  and  })ractice, — a  connection,  in- 
deed, so  absolute,  that  whatever  is  true  m  either  of  them^  cumiot  be  at 
variance  with  what  is  correct  in  the  other. 

The  true  principles  of  theory  must  ever  constitute  the  basis  on  which 
improvements  can  be  carried  on  with  certainty ;  for  theory  comprehends 
the  facts  which  practice  has  to  meet,  and  having  generalized  them,  ex- 
hibits the  principles  of  correct  practice.  And  hence  theor}^  without  refer- 
ence to  practice,  is  nonsense.    Practice  comprehends  a  set  of  opcra.tious  or 
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experiments  which  are  not  necessarily  methodized ;  whilst  theoiy  indudes 

atiy  class  of  generalized  or  philosophically  arranged  experiments.  Prac- 
tioe  has  reference  to  a  design  already  formed ;  and  its  perfection  consists 
in  executing  such  design  without  fault.  Theory  supplies  the  principles 
npon  which  improvement  may  be  curried  on  with  confidence  to  perfection ; 
it  ti  essentially  the  basis  of  improvement,  although  it  may  not  always  be 
recognized  as  snch;  whilst  it  is  allowed  that  merely  practical  knowledge 
may  enable  a  pearson  to  correct  many  obfions  defects  in  practice,  without 
referring  to  any  general  principles  as  a  guide. 

It  was  long  the  bane  of  the  British  naval  service,  and  the  obstnictioii  to 
improvement  in  ship-building,  that  science  was  discooraged,  and  too  much 
confidence  was  placed  in  what  is  commonly  called  experience,  which  some- 
times includes  a  great  amoont  of  error,  and  constitates  a  barrier  to  en- 
lightened improvement. 

As  it  regards  the  iustmction  which  was  ^ven  at  the  School  of  Naval 
Architecture,  even  omitting  the  scientific  studies  of  the  appraitices,  it  may 
be  shown  that  their  professional  instruction  was  very  superior  to  any  that 
apprentices  in  the  dockyards  had  previously  received.  The  students  were 
obliged  not  only  to  work  at  their  tools  three  days  in  the  week,  to  become 
acquainted  with  the  general  operations  of  the  workmen ;  but  they  were  re- 
quired to  systematize,  under  strict  examination,  all  that  tliey  had  observed, 
embracing  the  methods  used  by  the  workmen  in  taking  an  account  of  work, 
and  in  trimrainf^  and  faying  particular  timbers  in  a  ship,  for  M-hicli  the  best 
workmen  are  nsually  employed.  On  these  subjects,  as  well  as  on  all  others 
connected  with  the  practice  of  sliip-building,  as  foruiinf;  and  combining  the 
various  parts  of  the  structure,  according  to  tlic  dift'erent  systems  which  were 
brought  under  their  notice,  suitable  explanations  were  j^ivcn  to  them  ;  and 
they  were  required  to  reason  on  these  subjects,  as  there  an^  always  grounds  of 
preference  to  one  mode  over  another.  In  addition  to  this  they  were  taught 
to  make  draughts  of  ships,  and  to  lay  off  the  body  on  the  moukl-loft  floor  ; 
and  the  assistance  which  they  derived  in  this  part  of  their  professKjiiul  studies 
from  a  knowledge  of  geometr}',  enabled  them  to  do  it  not  only  with  facility, 
but  with  that  degree  of  accuracy  which  aloue  can  ensure  the  proper  shape 
to  the  ship.  This  was  sufficiently  manifest  in  the  ships  which,  in  the  course 
of  their  professional  studies,  they  laid  oft'.  For  receiving  and  practising  this 
part  of  their  instruction,  the  forenoon  of  each  of  the  first  three  days  in  the 
week  was  set  apart,  and  also  every  morning  before  breakfast.  They  had 
also  to  study  mast-making,  and  every  other  part  of  the  profession  that  was 
calculated  to  make  them  accurately  acquainted  with  the  practical  details  of 
the  construction,  the  fitting,  and  the  repairs  of  the  various  kinds  of  ships. 

The  scientific  part  of  their  instruction  consisted  in  "  preparatory  courses 
of  algebra,  geometry,  trigonometry,  mechanics,  hydrostatics,  and  the  ditfer- 
ential  and  integral  calculus."  After  the  students  had  gone  through  these 
subjects,  they  began  a  strictly  professional  course  of  reading  on  the  theory 
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of  naval  arcliitccture,  and  the  coustructioii  of  ships,  according  to  a  system 
as  ably  conceived  as  it  was  carefully  and  successfully  developed  by  Dr. 
Inman,  the  professor  of  mathematics  at  tlie  royal  naval  college.  The  time 
allotted  to  these  studies  was  the  tirst  three  afternoons  in  the  week  ;  but  as 
much  time  and  close  attention  were  required  to  be  devoted  to  these  sub- 
jects, the  evenings  were  generally  given  up  likewise  to  the  study  of  them, 
to  the  keeping  up  of  their  knowledge  of  the  subjects  which  they  had  already 
studied,  and  to  preparation  for  the  strict  cxaminatioua  which,  they  had  to 
pass,  in  all  the  branches  of  their  prenous  study. 

These  examinations  took  place  every  Christmas,  and  they  were  conducted 
partly  by  papers  containing  questions  on  every  subject  connected  with  the 
•tndiAi  tli«f  had  passed  through,  and  partly  ^od  voce.  These  required  the 
most  indefatigable  application  of  the  students.  The  ezaminstbna  were 
conducted  under  the  direction  of  Dr.  Inmaa,  whose  abilities  fbr  the  dnties 
of  that  establishment  oonld  perhaps  hardly  be  exceeded.  He  was  assisted, 
in  the  preparatory  conrse,  by  the  first  mathematical  assirtant  of  the  naval 
college ;  and  as  the  selection  of  both  professor  and  assistants  had  been 
most  judidons  and  successful,  so  the  students  had  the  greatest  advantage 
in  the  prosecution  of  their  mathematical  studies. 

The  students  were  bound,  for  the  term  of  seven  years,  to  the  superin- 
tendent of  the  school  of  naval  architecture ;  and  after  the  expiration  of 
this  term  they  were,  according  to  the  regulations  under  which  they  had 
entered,  to  fill  the  situations  of  master  boat-builder,  master  mast-maker, 
assistant  to  master  shipwright,  mechanist  in  the  oflkes  of  the  inspector- 
general  of  naval  works,  dvil  architect  and  engineer,  assistants  to  the 
surveyor  of  the  navy,  master  shipwrights,  second  surveyor  of  the  navy, 
inspector-general  of  naval  works,  and  first  surveyor  of  the  navy. 

After  the  students  left  the  school  of  naval  architecture,  they  were  sent 
to  the  nai^-offioe,  to  become  acquainted  with  the  methods  employed  there 
of  draughting  and  constructing  ships;  they  were  also  sent  to  the  different 
offices  in  the  dockyards,  to  learn  the  routine  of  their  respective  duties ;  and, 
finally,  thqr  were  sent  to  sea  in  the  experimental  and  other  ships,  with 
instructions  to  make  their  own  observations  on  the  sailing  and  other  pro- 
perties of  the  ships,  on  which  they  were  respectively  to  report. 

Thus  all  was  done  that  could  be  done,  to  render  them  efficient  pmffwrional 
officers  of  the  dockyards ;  but  it  is  much  to  be  rfegretted,  that  through  the 
jealousy  or  mistaken  views  of  the  officers  of  the  dockyards,  several  of  those,  of 
whom  there  was  a  prospect  that  they  would  become  ornaments  to  their  pro- 
fession, were  lost  to  the  sendee.  This  loss  may  be  attributed  to  the  enoneous 
notions  about  experience.  The  students  left  the  schoid  of  naval  archi- 
tecture after  having  obtained  all  the  professional  information  that  could  be 
useful ;  but  the  experience  that  would  gtn  confidence  in  the  execution  of 
the  different  works  connected  with  ship-building,  must  be  gained  in  those 
situations  to  which  they  would  be  appointed ;  and  it  rested  with  the  officers 
of  the  dockyards  to  afford  them  the  facilities  of  gaining  this  experience.  It 
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was  necessary  tliat  they  should  feel  some  weight  of  responsibility,  otherwise 
they  would  fail  of  having  sufficient  objects  to  cn^ge  their  attention,  and 
mature  their  knowledge  in  the  course  of  practical  duty.  Without  this  re- 
sj)onsibLlity  there  would  be  nothing?  to  call  into  use  the  knowledge  they 
had  acquired,  and  which  had  become  the  «rrcat  object  of  their  ambition  to 
apply  to  particular  |inr])oses.  A  course  of  duties  involving  no  responsibility, 
and  therefore  rcfjuiring  no  exercise  of  that  knowledge  which  they  had 
acquired  with  so  much  labour,  would  be  distasteful,  give  rise  to  feelings  of 
disappointment,  and  lead  to  indifference.  The  consciousness  of  responsi- 
bility was  essential  to  the  maturing  of  their  qualifications  as  efficient  officers 
of  the  dockyards.  If  the  School  of  Naval  Architecture  had  failed,  it 
would  not  have  been  through  the  want  of  information,  either  practical  or 
theoretical,  which  became  the  proper  objects  of  attention  to  the  students. 

It  is  hardly  possible  to  conceive  the  idea  that  any  really  inteUigent 
person  at  all  conversant  with  the  character  of  naval  architecture,  should  fail 
of  recognizing  the  importance  of  a  superior  education  to  a  ship-builder. 
His  duties  fall  below  those  of  no  other  class  of  persons,  in  requiring  a 
thorough  knowledge  of  established  principles  in  natural  philosophy.  Ma- 
thematical science  has  developed  the  principles,  and  simplified  the  rules,  in 
accordance  with  which  we  can  carry  out  some  of  the  most  valuable  princi- 
ples in  the  construction  of  ships ;  and  every  failure  in  construction  may  be 
attributed  to  the  neglect  of  some  of  these  principles,  or  to  a  want  of 
acquaintance  with  others  which  have  yet  eluded  discover}^,  as  those  of  the 
resistance  of  fluids,  and  other  points  which  experiment  alone  can  never 
determine. 

A  thorough  knowledge  of  the  principles  of  mechanics  appears  essential, 
to  guide  in  the  proper  disposition  of  the  weights  of  so  complicated  a  machine 
as  a  ship  ;  to  prevent  excessive  ^^olcnce  of  motion  in  a  tempestuous  sea; 
and  to  render  a  ship's  motions,  both  lateral  and  longitudinal,  as  hmited 
and  easy  as  possible ;  as  excessive  motion  must  not  only  endanger  the  safety 
of  a  ship,  1)ut  destroy  the  comfort  of  every  one  on  board,  and  certainly 
impede  the  sailing,  and  prevent  precision  in  firing  the  guns. 

A  competent  knowledge  of  chemistry  would  likewise  be  of  much  ad- 
vantage to  a  ship-builder,  as  it  would  disclose  to  him  accurate  views  of  the 
nature  and  properties  of  the  various  materials  entering  into  the  composition 
of  a  ship,  and  teach  him  to  combine  such  substances  only  as  arc  not  calcu- 
lated to  produce  injurious  effects  on  each  other,  through  their  peculiar 
chemical  properties ;  while,  by  an  acquaintance  with  chemistry,  his  obser- 
vations are  directed  to  appearances  constantly  occurring  in  the  execution 
of  Ids  duties,  which  would  otherwise  escape  bis  notice.*  The  knowledge  of 


*  Since  tho  above  was  written,  the  Admiralty  baa  appointed  a  chemical  leotorer  to 
the  dockyards ;  wbUh  nasi  vStimtUij  pnm  of  girast  bsmflt  to  ilMt.Bsnriet. 
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the  best  mnans  of  jireserving  a  structure  from  decay,  and  rapid  deteriora- 
tion, is  scai'cely  ka^,  important  than  that  of  the  best  methods  and  principles 
for  couducting  its  original  formation. 

The  supplies  voted  for  the  navy  for  1812  were  still  a  hundred  and  forty- 
five  thousand  seamen  and  marines ;  and  these  were  provided  for  at  the  rate 
of  four  pounds  two  shillings  and  ninepence  a  man  per  month.  Tlie  sum 
▼oted  for  the  ordinary  expenses  of  the  navy,  including  half-pay  to  naval  and 
marine  officers,  pensions,  &c.,  was  £1,447,IZ5 ;  and  that  for  the  extraordi- 
nary expenses,  inducing  the  building  and  repair  of  aliipa  of  war,  and  other 
works  connected  with  anch  aervices,  wae  iBl,696,621 :  theie  lums,  and 
othen  which  were  voted  for  the  wear  and  tear  of  ships,  naval  ordnanoe,  and 
all  other  purposes  for  carrying  on  the  naval  aervioe,  amoonted  to  the  total 
aum  of  £19,305,759. 

Several  veasdsbniU  about  this  period  chdm  to  be  noticed,  mora  on  aoooont 
of  the  peculiarity  of  their  oonatnietion,  than  ioat  any  remarkable  etoellenoe 
which  th^  exhibited :  these  were  iJie  DramU,  the  Intpeetor,  and  the 
Spanker,  filiating  battery. 

The  Ihmtit  was  designed  by  Mr.  Gower,  an  officer  in  the  East  India 
Company's  Service,  and  was  launched  at  Itchenor,  in  Sussex,  in  the 
year  1800.  She  was  a  vessel  of  peculiar  construction,  and  was  in- 
tended lor  the  packet  service.  In  her  firrt  trials  she  showed  superior 
qualities  as  a  sailer  and  a  sea-boat;  and  having  attracted  the  atten- 
tion of  the  royal  squadron  in  July,  1801,  and  previously,  that  of  earl 
Spencer,  when  he  was  first  lord  of  the  admiraMy,  and  having  subseqaentiy 
established  her  character  as  a  &st  sailer,  the  earl  St.  l^ncent,  now  first 
iord4if  the  admiralty,  ordered  her  to  be  tried  against  Uie  Oqmey,  a  fiut 
sailing  sloop  of  war,  of  888  ton%  commanded  by  commander  Irwin,  in 
July,  1801 ;  and  it  appears  by  the  official  returns,  that  the  Thmiit  had 
great  advantage^  both  dose-luuiled  and  large;  that  in  blowing  weather  ahe 
was  much  easier  and  drier  than  the  Oqwvy ;  and  that  when  pressed  under 
trial,  her  greatest  angle  of  heeBng  was  about  ten  degrees.  Althou^  this 
vessel  had  displayed  great  superiority  in  sailing,  as  well  as  in  other  essen- 
tial properties,  yet  she  was  allowed  to  take  on  board  a  cargo,  and  to  ssil 
with  a  oonvoy  of  merchant  vessels  :  in  this  service  her  good  qualities  as  a 
sailer  were  still  displayed  and  noticed,  particularly  by  captain  Paget,  of  the 
Hydra;  and  it  appears  that  they  were  not  less  conspicuous  in  subsequent 
voyages  which  she  made  as  a  trading  vessel.  She  was  fitted  with  bulk- 
heads at  certain  distances  from  the  head  and  stem,  with  the  view  to  give 
transverse  strength,  and  also  to  keep  the  weights  away  from  the  extremities. 

From  her  acknowledged  good  qualities,  the  late  lord  Vernon  had  a  yacht 
built  on  the  reduced  lines  of  the  Dransit ;  and  this  vessel  is  said  to  have 
possessed  weatherly  qualities,  and  to  have  sailed  well ;  but  it  is  said  she  was 
not  stiff  under  caiiivas. 
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The  dimensions  of  the  Trantii  were  as  given  below,  and  her  form  wav  m 

that  shown  in  Plate  22  :  Feet.  las. 

Length  on  the  deck  .       .       98  0 

Breadth  extreme  ....       22  0 

Breadth  on  the  water  line     .      .      19  0 

1  afore  11  6 

Loia  dwngbt  of  water  g 

The  rig  of  the  Transit  was  not  less  peculiar  than  the  form  of  her  hull : 
she  had  four  masts  (as  shown  in  plate  23),  each  receiving  support  from 
another,  and  her  sails  were  so  cut  as  to  be  well  adapted  to  sail  close-hauled. 
They  were  ao  formed  as  to  present  a  great  surface,  whilst  they  could  be 
reduced  to  a  very  small  quantity.  One  of  the  greatest  excellencies  of  this  rig 
appcan  to  ha^e  oonristed  in  its  simplidtyi  and  in  its  being  less  encumbered 
with  a  multiplicity  of  ropes,  &c 

The  CormoaUk,  a  now,  built  in  the  East  IndiM  about  this  time,  was  like* 
wise  of  a  ▼eiy  novel  oonstroction^as  maybeaeenbythe  fi»mof  her  midship 
section  {fig.  2,  plate  24) ;  and  if  full  eredit  is  to  be  given  to  the  statements 
eonoeming  this  veasd,  she  had  surpassed  most  vessels  in  her  good  quahties, 
especially  as  to  her  stability  and  speed. 

The /iiQMef or,  firam  the  pecuHaxity  of  her  oonatmction  (see  fig.  1,  plate 
24),  appears  to  have  been  intended  to  have  a  weatherly  quaUty ;  but  if 
we  may  judge  firom  the  short  time  which  this  vessel  was  ronning,  the 
design  fiifled  of  its  object.   Her  prineipal  dimensions  were  as  follow : 

Feet.  Ins, 

Length  on  the  upper  deck    .      .      97  2 
Breadth  extreme  .       .       .       .      26  10 
Depth  in  hold     ....      13  8 
Burthen  in  tons,  806. 

The  Spanker,  floating  batteiy,  designed  by  Mr.  Richard  White,  was  one  of 
those  speculative  and  novel  eoostmctions  which,  aa  they  relate  to  the  interests 
of  naval  architecture,  have  been  too  often  carried  out  without  due  oonsiderat 

tion  of  the  laws  of  floating  bodies,  and  without  reftorence  to  the  princqplea 
which  should  detennine  both  the  form  and  capacity ;  and  it  is  from  vague 
notions,  without  a  coorect  knowledge  of  principles,  that  fSyhirea  in  the  con- 
struction of  ships  have  so  often  resulted;  and  this  was  never  more  conspicu- 
ous than  in  the  design  of  the  Spatker,  since  not  one  of  the  objects  for 
which  she  had  been  constructed  was  accomplished  by  her.  This  vessel  was 
intended  to  be  a  formidable  floating  battery,  to  carry  guns  of  large  calibre 
and  mortars,  so  as  to  be  suited  fiv  offiensLve  operations  in  bombardment,  as 
well  as  for  the  defence  of  harbours.  She  was  on  the  deck  111  feet  6  inches; 
and  42  feet  4  inches  in  breadth. 

The  main-deck  was  of  an  oblong  shape,  and  square  across  at  the  bow 
and  stern,  so  that  four  guns  might  be  fired  in  lines  parallel  to  the  keel. 
This  deck  was  made  to  prqject  beyond  the  bottom,  and  was  intended  to  be 


Digitized  by  Google 


» 


182  A  UlSXOEY  or  naval  ARCUITKCTUKB. 

•nflSideiktly  liigh  abare  the  water,  that  when  boats  should  go  alongside  to 
board,  they  miglit  be  drawn  under  the  projection^  in  whidi  acuttles  were 
formed  to  fiie  through  into  them;  but  the  sh^  had  not  enough  displaee- 
ment,  and  the  projection  was  therefore  bron|^t  too  near  the  water  for  the 
boats  to  go  beneath  it.  Under  sail  this  vessel  was  unmansgeable ;  hence 
she  was  soon  kept  for  harbour  service  only  at  Sheemess. 

As  it  regards  the  employment  of  the  fleets  of  the  British  navy  during  the 
year,  little  need  be  said,  as  little  was  done  by  them.  The  enemy,  whom 
they  were  stationed  to  blockade,  cautiously  avoided  putting  it  into  the 
power  of  either  of  the  commanders  of  these  fleets  to  do  more  than  watch 
the  general  inactlTity,  in  port,  of  the  i^iench  fleets,  whidi  wen  constantly 
increasing  by  the  addition  of  new  ships ;  for  thoni^  both  at  Tookm  and 
in  the  Scheldt  there  were  fleets  of  no  inconsiderable  finoe,  yet  they  were 
restrained  from  making  any  such  display  of  that  foioe  as  would  ei^ioae 
them  to  the  oontingenoy  of  an  encounter  with  the  fleecs  to  whose  vigilance 
they  were  snlgeet  The  Toulon  fleet  did  sail  on  several  occasions  outside 
of  the  road;  but  such  opportunitieB  were  taken  for  those  exercises,  as  en- 
sured thecertaintyof  making  a  safe  retreat  within  the  harbour,  before  the 
English  fleet  could  put  them  to  any  inconvenienoe.  But  althoni^  the 
French  were  able  to  make  so  little  use  of  their  navy,  they  were  assiduous  in 
increasing  its  foiroe,  by  continual^  building  large  slips ;  particularly  at  the 
parts  in  the  south  of  Europe.  In  the  course  of  the  year  one  ship  <tf  one 
hundred  and  thirty^  and  one  of  seventy-four  guns  were  launched,  and 
several  ships  were  launched  at  the  Italian  ports. 

Early  in  tiie  month  of  March,  however,  a  squadron  of  four  sh^  of  the 
line  and  two  corvettes  sailed  from  the  port  of  I/Qrient.  These  were  soon 
discovered  by  a  fingate,  which  was  joined  flrst  by  one  and  then  by  two  ships 
of  the  line,  when  the  attention  of  die  British  squadron  was  directed  to  that 
of  the  enemy ;  but  no  advantage  was  gained  by  the  Bn^^ish  flrom  tiie 
proximity  of  the  enemy's  squadron ;  this  was  soon  lost  sif^t  of,  and  after- 
wards cruised  for  nearly  three  weeks^  during  which  time  they  made  a  few 
small  priies,  and  then  returned  to  Brest,  without  meeting  with  any  otiier 
British  squadron  during  tlic  cruise. 

The  relations  of  England  became  materially  altered  during  the  3rear,  by 
the  restoration  of  peace  between  herself  and  Sweden  and  the  Bossian  em- 
pire; by  a  declaration  of  war  between  Russia  and  France;  and  by  a 
similar  declaration  on  the  part  of  the  United  States  against  Great  Britain. 

The  new  declaration  of  war  against  France  was  material  to  Enghmd,  as 
it  engaged  Napoleon  in  a  remote  expedition,  which  withdrew  his  attention, 
to  a  great  extent,  from  England ;  and  the  disastrous  fesnlt  of  that  eiqiedi- 
tion  is  well  known. 

The  French  cruisers  became  still  less  active  than  they  had  previously 
been ;  but  there  occurred  two  encounters  in  the  months  of  March  and  July, 
between  portions  of  the  Boulogne  armament  and  British  light  cruisers. 
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On  the  first  of  those  occasions,  the  English  brig-sloops,  Rosario  and  Griffon, 
attacked  a  squadron  of  twelve  brigs,  which  were  proceeding  cautiously  along 
the  shore  ;  and  by  very  bold  and  persevering  conduct,  tlic  British  cruisers 
succeeded  in  getting  possession  of  three  of  the  enemy's  brigs,  in  disabling 
one  or  two  others,  and  in  driving  two  more  on  shore.  In  the  other  en- 
counter with  a  division  of  the  flotilla,  consisting  of  fourteen  brigs,  the 
British  brig-sloop  Raven  drove  three  of  them  aahore^  but  did  not  succeed  in 
making  a  single  prize. 

The  only  ship  that  was  captured  this  year  above  the  rate  of  a  frigate  was 
the  Hivoii,  of  seventy-four  guns.  This  ship  had  been  built  at  Venice  for  the 
French  navy ;  and  at  the  time  when  she  was  taken,  was  nearly  new.  When 
this  ship  was  known,  or  supposed,  to  be  nearly  ready  for  sea,  the  Victori- 
ous, of  seventy-four  guns,  and  the  Weasel,  an  18-gim  brig-sloop,  were  sent 
to  watch  her  motions.  A  very  short  time,  however,  l)efore  they  arrived  off 
the  port  of  Venice,  the  RivoU  had  sailed,  and  was  accompanied  by  several 
brigs  and  other  small  craft.  The  British  ship  soon  gained  sight  of  the 
Rivoli  and  her  compaiuons.  The  Weasel  engaged  tlie  Mercure  brig,  which, 
after  the  action  had  continued  about  forty  minutes,  blew  np.  This  was 
between  four  and  five  o'clock  in  the  morning,  in  the  month  of  February. 
In  the  meantime  the  Victorious  had  begun  the  engagement  with  the 
Rivoli ;  but  this  ship  was  defended  with  such  bravery  and  perseverance, 
that  the  action  lasted  four  hours  and  a  half,  and  during  the  latter 
part  of  this  time  the  Weasel  was  engaged  in  support  of  the  Victorious. 
Before  the  Rivoli  surrendered,  she  was  reduced  to  the  condition  of  being 
able  to  use  in  her  defence  onlv  two  guns,  and  nearly  half  her  men 
were  killed  or  wounded.  Both  ships  were  in  a  very  disabled  state  at 
the  close  of  the  engagement :  the  Rivoli  had  lost  her  mizen-mast,  and  the 
main-mast  and  fore-mast  were  so  much  injured,  that  they  fell  a  few  days 
afterwards. 

For  several  months  the  two  40-gun  French  frigates  Andromaque  and 
JrietmCf  and  the  16-gun  corvette  Mamalouck,  had  been  at  sea,  committing 
extenvfe  depredations  upon  British  oonmierce,  before  they  were  met  hj 
9tty  fam  to  bring  them  to  an  engagement.  The  74-^un  ship  NmikumUr- 
kmd  WM  it  length  detached  to  look  after  them,  and  on  the  9StaA  of  May 
■he  ML  in  tiieiii,  ea  ahe  ivaa  eniising  off  tiie  port  of  I/Qiient.  The 
olgect  ci the  Frenoh  waa  to  eacape,  if  possible,  within  that  port;  and  to 
delbat  that  object,  the  Narthmmierbmd  engaged  tliem  so  near  to  the  ahore, 
that  she  became  exposed  to  the  fire  of  several  batteries,  aa  well  as  to  that 
of  thefidgatea.  The  fingstoa  and  the  eorvette^  however,  nn  too  near  the- 
shore,  and  groondad ;  and  from  this  situation  it  waa  Ibond  th^  could  not 
be  removed.  Tlieonly  way,  therelhre,  which  remained  to  the  Engliah  to 
dispose  of  these  ahipa  was,  to  cannonade  them  until  they  were  destroyed  ^  ^ 
aad  preparatiooa  were  made  fiw  tim  peiformanoe  of  this  service  in  ^ 
noon.  Hie  Growkr  brig  now  anived^  and  jouied  the  N9rthMmbeirkm4 
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in  the  attack  upon  the  gfounded  ships;  and  this  attadiwas  made  ao  me- 
cessfulljy  that  both  the  frigates  and  the  corvette  were  set  on  fire,  and  all  of 
them  exploded  before  the  morning. 

No  ship  of  the  line  or  fingate  waa  captured,  dnimg  the  yearj  from  any 
other  power  with  which  England  waa  engaged  in  war.  On  one  occaaion, 
however,  a  Daniah  4iO-gim  fingate  waa  destroyed.  Thia  waa  the  iVoyodbi, 
which  was  aeenin  company  with  three  brigs  «id  some  gun-boats,  upon  the 
coast  of  Norway,  in  the  month  of  Jnly.  The  Biitiah  aqnadron  consisted 
of  the  Dietaior,  of  sixty-lour  guns,  the  brig-doops  CU^gwe  and  Fodaytu, 
and  the  gun-brig  Flamer.  The  Danes  retired  into  a  creek,  and  were  fol- 
lowed by  theEnghah.  The  navigable  port  of  the  craek  waa  narrow,  and 
one  of  die  sloops  took  the  ground;  when  the  gun-brig  waa  left  to  render 
her  assistance,  whilst  the  DUiaior  and  the  other  doop  proceeded  together 
to  attack  the  Danish  squadron.  The  result  of  the  engagement  waa  the  de- 
struction of  the  Na^ade»,  the  capture  of  the  three  brigs,  and  the  flight  of 
the  gun-boats ;  but  in  attempting  to  bringoff  two  of  the  Danish  biigi^  they 
took  the  ground.  In  that  situation  a  brisk  Are  waa  opened  i^on  them 
firam  some  gun-boats,  so  stationed  that  it  could  not  be  returned,  whicb 
rendered  it  necessary  to  abandon  the  prises;  when  they  reverted  to  the 
possession  of  their  late  owners. 

At  the  time  when  the  United  States  of  America  dec3nred  war  against 
England,  they  possessed  several  frigates  of  extraordinary  dimensions  and 
force.  These  became  very  formidable  opponents  to  the  Bntiah  erasers, 
which  were  stationed  on  the  western  side  of  the  Atlantic.  For,  as  they 
were  £ur  sapeavat  in  both  sise  and  armament  to  British  firigatea  generally, 
and  were  also  very  efficiently  manned,  tibe  advantages  in  action  were  almost 
wholly  on  the  side  of  the  Americans.  The  first  encounter  a  British  ship 
had  with  any  of  these  firigates,  was  that  of  the  Beividera  fiigate,  when 
chased  by  an  American  squadron,  and  partially  engaged  by  the  President, 
in  the  month  <^  June.  On  the  19th  of  August,  the  38-gun  frigate  Guer- 
rUn  came  in  sight  of  the  American  fingate  ConatiitUitm,  of  the  nominal 
force  of  forty,  but  in  reality,  mounting  nearly  sixty  guns.  Neither  of  the 
ships  attempted  to  evade  the  other ;  and  an  action  soon  commenced,  which 
resulted  in  the  surrender  of  the  English  ship  to  her  powerful  antagonist. 
Towards  the  end  of  October,  the  Macedonian,  38-gan  frigate,  gained  sight  of 
the  (nominally)  44-g\m  frigate  United  States,  and  chased  her.  An  engage- 
ment ensued;  and  after  the  British  frigate  had  been  reduced  to  an  entirely 
defenceless  condition,  .slie  surrcudered.  A  third  engagement  between  the 
Java,  formerly  the  French  frigate  Renomm<^e,  and  the  Constitution,  led  to 
a  similar  result.  The  British  ship  was  reduced  to  an  unmanageable  and 
defenceless  state  by  her  powerful  opponent,  and  then  surrendered  ;  but 
she  was  afterwards  burnt  by  the  American  commodore.  The  Alert,  16- 
gun  ship- sloop,  was  captured  by  the  American  32-gun  frigate  Essex ;  and 
the  Frolic  18-gun  brig-sloop,  by  the  American  ship-sloop  Wasp ;  but  the 
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American  sloop  was  taken,  and  the  FroUe  waa  recoreredj  on  the  same  dasy, 

by  the  British  74-guii  ship  Poictien, 

Besides  these,  the  British  navy  sustained  the  loss,  in  the  oovne  of  the 
year,  of  one  88-guii  frigate,  the  Laurel,  the  Manilla  of  thirty-six,  and  the 
Barbadoei  'of  twenty-eight  guns :  one  16-gun  ship-sloop,  and  two  16-gnn 
brig-sloops,  two  18-gun  brig-sloops,  four  12-gun  brigs,  one  10-gun  cutter, 
and  one  fire  ship,  wrecked;  one  16-giin  brig-sloop,  one  10-gun,  and  two 
4-gim  cutters,  foundered ;  and  one  12-gun  brig,  one  10-gun,  and  one  4-gun 
cutter  captiured  :  making  a  total  number  of  twent^'-six  sail,  of  which, 
twciitv-five  were  lost  to  the  naval  cstablislimcnt.  There  were  also  four 
ships  of  the  line,  and  twenty-eight  frigates  and  MimftDCT  vessels  sold  or 
broken  np  during  the  year. 

In  1812,  there  were  launched  thirteen  71-gun  sliips,  one  40-gim  frigate, 
five  frigates  of  thirty-eight,  and  three  of  thirty-six  guns  ;  and  tliirty  ships 
and  vessels  of  inferior  rates,  including  fifteen  18-gun  brig-sloops,  and  ten 
gun-brigs  of  twelve  guns.  And  the  eight  ships  and  vessels  which  were 
purchased  into  the  senice,  rendered  the  additions  to  the  navy,  within 
the  year,  although  not  equal  in  number  to  the  diminution,  yet  considerably 
superior  to  it  in  effect. 

There  were  ordered,  within  the  year,  to  be  built,  two  ships  of  one  hundred 
and  twenty,  two  of  one  hundred  and  twelve,  one  of  eighty,  and  six  of 
sevf  nty-four  guns ;  five  frigates  of  forty,  fourteen  of  thirty -eight,  and  twelve 
of  thirty-six  guns,  and  thirty-nine  ships  and  vessels  of  inferior  classes : 
making  a  total  of  eighty-one  ships  and  vessels ;  some  of  which,  it  appears, 
were  launched  before  the  expiration  of  the  year. 

At  the  commencement  of  the  year  1813,  there  were  one  hundred  and  two 
ships  of  the  hne,  and  four  hundred  and  sixty-eight  ships  and  vessels  under 
the  line,  in  commission,  as  cruisers  ;  forty -one  of  the  line,  and  ten  of  the 
inferior  classes,  in  commission  for  harbour  duty ;  twenty-two  of  the  line, 
and  eighteen  under  the  line  in  ordinary,  for  further  service  at  sea ;  and 
fifty  of  the  Hne,  and  ninety -eight  under  the  line,  not  intended  to  be  again 
commissioned  for  sea  service. 

The  navy  was  but  Httle  reduced  in  its  amount  of  force  of  shipping  ;  but 
the  number  of  seamen  required  for  the  service  of  the  navy  was  reduced  by 
five  thousand ;  and  the  hundred  and  forty  thousand  seiunen  and  marines 
were  provided  for  at  the  rate  of  i64  2f .  9tf.  ft  man  per  month.  The  sum 
voted  for  the  ordinary  ezpenaea  of  tiie  mnj,  mm  ^1,700,135  ;  a|id  the 
extraordinaiy  expenses,  Inctoding  the  buQdfaig  ud  repair  of  ahipa,  and 
other  extra  work,  were  provided  finr  by  the  aiim  ef  £2,822,031.  Hie  aiim 
granted  for  the  wear  and  tear  of  thipa  waa  £8,640,000.  Theae  ioma,  and 
otheta  wlueh  were  voted  finr  the  diffomt  parte  of  the  nanral  eataUialmient, 
amoonted  to  £20,096,700.  The  ordinary,  and  particularly  the  esteaotdi- 
nary  expenses,  were  materially  inereaaed. 

The  increase  in  the  extraordinary  eipenaea  may  be  partially,  if  not 
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wholly,  accounted  for  by  the  alterations  in  some,  and  by  the  building  of 
other  ships  with  the  view  to  encounter,  under  advantageous  circumstance, 
the  large  and  powerful  frigates  of  the  United  States.  It  does  not,  however, 
iq^pear  that  the  building  of  any  new  frigates  was  essential  to  that  aervioe, 
liar  the  fingaftes  of  the  oild  hM9  daaa  efficiently  manned,  and  wdl  pio- 
▼idedy  were  capable  of  meeting  them  with  confidenee  and  aneoeai.  And 
although  the  Aimwriwma,  in  the  Teiy  limited  nmnber  ef  ahipa  efwMdi  their 
navy  was  composed,  had  aimed  at  an  individaalsnperiority  inthe  ocynsbmc- 
tion  and  armament  of  their  fiigates,  yet,  the  disparity  cf  finoe  by  which 
they  excelled  the  first  class  of  English  frigates,  waa  such  as  the  'Rngliah  had 
learned  in  their  bng  experience  to  attach  little  importanoe  to«  when  au 
intrepid  officer  commanded  an  efficient  and  well  disciplined  crew.  The 
ahqps  which  were  raaeed  in  contemplation  of  being  brought  into  actiim  with 
theae  large  firigates,  were  of  aaperior  force  to  them  ;  but  it  was  still  the 
policy  of  the  admiralty  to  arm  the  ships  above  %  jnst  rdati<m  to  their  di- 
mensions and  tonnage ;  whilst  they  were  too  often  inadequately  manned,  in 
comparison  with  the  shipsof  both  France  and  America.  The  smaller  dasses 
of  cruisers  whidi  were  intended  to  capture  or  destroy  the  American  doops, 
were  subject  to  similar  objections.  The  Aonne-C^oyaifie  was  the  pattom 
of  a  number  of  ships  built  about  this  time :  but  they  were  cmistructed  with 
materially  reduced  dimensions  of  length  and  breadth,  whilst  a  aimilar  ar- 
mament waa  iqppointed  to  them ;  and  the  ships  whidi  were  built  after  the 
form  and  proportions  of  the  Bomie-CS/cifremie  were  not  to  be  compared  with 
that  fine  vessel.  Out  of  the  eight  ships  which  were  built  after  thia  pa[tteni 
and  launched  in  1818,  the  ifymldbii  wis  the  onJ^oim  whose  properties  were 
not  impaired  by  having  the  dimensions  contracted.  The  Jtofine  CSIofome 
waa  120  feet  1  inch  Umg  on  the  gun-deck,  80  feet  11  inches  in  eitreme 
breadth,  8  feet  7  inches  deep  in  the  hold,  and  measured  611  tons  burthen. 
The  Jtfyrgyte  measured  609  tons ;  and  the  seven  others  averaged  about 
460  tons.  The  coosequenees  of  the  alterations  which  were  made  in  this 
class  of  ships  were  sudi,  that  the  eiqieetations  which  had  been  fenned  of 
theur  capabilities,  were  greatly  disappointed;  whilst  the  cruisers  of  the 
United  States  were  generally  of  the  most  caceBcnt  character,  as  to  effiact- 
iveness  and  sailing. 

The  chief  employment  of  the  fleet  commanded  1^  sir  Edward  Pellew 
in  the  Mediterranean,  was  still  that  of  watching  the  fleet  lying  at  Toulon. 
This  service  was  but  little  diversified  by  events  throughout  the  year ;  for, 
although  the  Frendi  fleet  was  decidedly  superior  to  that  of  the  IBwglMlij 
yet  no  disposition  was  evinced  to  take  advantage  of  that  superiority.  IHvi- 
rions  of  the  enemy's  fleet  were,  however,  occasionally  sent  out  for  the  pur- 
pose of  exercising  the  crews ;  and,  on  one  of  these  occasions,  early  in  the 
month  of  November,  a  change  in  the  wind  enabled  the  English  to  ap- 
proach sufficiently  near  to  bring  on  a  partial  engagement.  But  this  ended 
by  the  French  ships  effecting  their  retreat  into  the  harbour  of  Toulon, 
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before  any  result  of  consequence  could  be  produced  on  citlicr  side.  The 
French  at  this,  and  at  tlieir  other  naval  depots,  continued  to  increase  their 
fleets  by  the  biulding  of  new  ships  ;  but  the  fine  Mhips  which  were  thus 
added  to  heighten  the  eftectivc  state  of  their  navy,  served  but  little  pur- 
pose, as  they  were  restrained  by  drcumiitauces  from  making  any  use  of 
their  fleets. 

Very  few  events  of  interest  occurred,  during  the  year,  between  the 
British  and  French  cruisers.  No  French  ship  of  the  line  appears  to  have 
been  engaged  by  any  British  ship.  The  most  distinguished  frij^ate  en- 
gjigcment  wjis  between  the  Amelia  and  the  ArvthtiJiL'  on  the  night  of  the 
7th  of  February,  in  the  Atlantic  Ocean,  near  tlic  coast  of  Africa.  The 
action  was  not  begun  until  the  two  ships  were  very  near  together ;  and 
little  time  then  elapsed,  before  they  were  alongside  of  each  other.  This 
colli!>ion  appears  to  have  been  accidental ;  but  the  close  conflict  which  fol- 
lowed it,  was  maintained  with  a  detennined  resolution  on  both  sides.  In 
addition  to  the  caimonade,  which  was  continued  more  than  three  houi*s,  i 
the  French,  who  were  more  numerous  than  the  English,  used  their  small 
arms  with  very  severe  effect ;  but  they  were  repubed  from  boarding. 
Neither  ship  was  reduced  to  the  necessity  of  surrendering;  the 
French,  with  musket  and  cutlass,  had  prevented  the  EngUsh  from 
lashing  the  two  frigates  together ;  and  in  the  calm  state  of  the  atmos- 
phere  which  prevailed,  the  ships  separated,  and  continued  drifting  in 
different  diiections,  until  they  were  ^beyond  gun-shot  of  each  other, 
when  all  firing  ceased. 

The  memorable  engagement  of  tiie  Sktamim  with  tlie  C^etapeake,  was 
fought  on  the  1st  of  Jane.  The  British  frigate  was  vtationed  on  the  coast 
of  North  America ;  and  the  oq»tain  of  her  erinoed  a  strong  eomfidenoe 
in  the  capabilitiet  of  his  ship  and  her  crew,  by  sailing  very  near  to  the 
shore,  and  hy  ehaUenging  the  American  captain  to  meet  him.  The  bold 
confident  appearance  of  the  Skmmen,  however,  seems  to  have  been  suffici- 
ent ;  the  Gtesapeake  was  got  under  weigh ;  and  both  were  eager  to  deter- 
mine which  ship  should  be  the  conqueror. 

The  action  was  not  begun  until  the  two  frigates  were  near  together.  It 
then  commenced,  and  was  continued  with  great  bravery  for  about  ten  or 
eleven  mimrtes,  when  the  frigates  fell  on  board  of  eadi  other,  and  an  op- 
portunity presented  for  boarding  the  Chem^Koke,  was  soiled  at  the  critical 
moment.  In  this  operation,  CSq^tain  Broke  led  his  men;  and  in  less  than 
five  minutes  after  he  had  entered  upon  the  deck  of  the  (^engfeaie,  that 
ship  became  his  priie.  The  result  of  this  engagement  raised  the  confidence 
of  the  Bnglish,  and  depressed  that  .of  the  Americaniiy  in  respect  of  their 
fiiigate  engagements. 

Only  three  frigates  were  captured  during  the  year,  from  both  the 
Frendh  and  the  Ammcans.  From  Ihe  fonner,  were  taken  the  two  4iO-gun 
frigates  We§er  and  Drove  j  and  from  the  latter,  the  Cketapeake,  Several 
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national  vessels  of  inferior  rates  were  also  captured;  as  wen  dio  a  few 
privateers  of  considerable  force. 

The  losses  sustninsd  by  the  British  navy,  consisted  of  one  74rgan  ship, 
burnt  by  accident ;  one  frigate  of  thirty-eight,  and  another  of  tiiirtj-two 
guns,  one  22-gun  ship,  two  18-gun  ship-sloops,  thiee  18-gim  brig- 
sloops,  and  one  of  sixteen  guns,  two  12-gun  brigs,  one  10-gim  cutUsTf  and  a 
store-ship,  which  were  wrecked  j  two  10-gun  brig-sloops  anda  lO-gnncntter 
which  foundered;  one  18-gun  brig-sloop,  one  gun-brig  of  fbiirteea,  and 
another  of  twelve  guns ;  and  one  cutter  of  fourteen,  and  another  of  eig^t 
guns,  which  were  captured ;  a  lO-gnn  eutter,  that  was  destroyed  in  action 
with  a  French  privateer ;  and  a  gnn-brig  of  twelve  guns,  that  waa  de- 
stroyed by  her  crew  to  prevent  her  bong  captured. 

To  these  losses,  there  was  added  the  mi^erial  redaction  of  one  ihip  of 
ninety-eight,  five  of  seventy-foor,  one  of  axty-fonr,  and  one  of  azty  guns 
(the  Pantker,  which  was  the  last  of  that  very  inefficient  old  dass  of  ships), 
seven  frigates,  and  thirteen  ships  and  vessds  of  inferior  rates,  sold  or 
broken  up,  msldng  twenty-eight  sail;  and  six  line^tf-batOe  ships,  and 
six  frigates,  were  converted  to  other  cIbbscb. 

Foor  seveniy-fomm-^the  Benbow,  Bknkeim,  Conwa^,  and  VMieUoef 
three  fifty-gun  ships,— the  Jt^pUer,  of  1,178  tons,  the  htrndtr  and  ASn^- 
asMt  of  1572  and  1556  tons,  were  lannehed;  the  two  latter,  with  the 
Fbrih,  Uffey,  and  Severn,  fertjr-gon  feigates,  were  boilt  of  pitdi-pine. 
Eleven  frigates  of  thirty-eight,  aqd  eleven  of  thirty-siz  guns  were  also 
launched;  eight  of  the  fermer,  and  nine  of  the  latter,  were  built  of  red 
pine.  The  average  burthen  of  the  40-gan  frigates  was  1265,  that  of  tiie 
thirty-eight's  waa  1077,  and  that  of  the  thurty-sazea,  wis  about  9481  tons. 
Nine  rioops  huOt  on  the  reduced  lines  of  the  Bomte-Gtcyetme,  averaging 
about  460  tonsi,  and  the  Myrmidon,  built  after  the  same  pattern,  of  509 
tons,  were  llM^T^i**¥^  during  the  year.  Fifteen  brig-doops  were  built  after 
the  Ouswr,  and  launched  within  the  year ;  the  average  burthen  of  these, 
was  886  tons :  and  eof^t  gun-brigs,  averaging  182^  tons,  were  likewise 
launched ;  with  a  few  other  ships  of  different  classes.  One  74-gun  ship, 
three  50-gon  ships,  two  firigates,  twenty  20.gun  ships,  two  18-gnn  brig- 
sloops,  and  two  bombs,  were  ordered  to  be  built. 

At  the  commencement  of  the  year  1814,  there  were  ninety-nine  sbips  of 
the  I'^Oj  and  four  hundred  and  ninety-five  ships  and  vessels  under  the  line, 
in  comnussion  as  cruisers.  Thirty-nine  of  the  line,  and  nine  under  the 
KnUj  ^TQ^  in  commissioii  as  guardshipa,  &c.,  in  harbours.  Nineteen  of  the 
Une,  and  twenty-four  under  the  hue,  were  in  ordinary,  suited  for  fiirther 
service  at  sea;  and  forty-seven  of  the  line,  and  one  hundred  and  nine  under 
the  ^"g,  were  lying  in  ordinary,  not  intended  to  be  again  commissioned  as 
crmsers.  Of  tiie  cruisers,  as  they  stood  at  this  time,  fifty-two  were  of  the 
middle  class  seventy-fours ;  forty-nine  large  class  thirty-eights ;  forty-two 
ff^all  dass  thirty-sizes ;  thirty-thiee  18-gun  ship-sloops  with  quarter-deck ; 
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eighty-one  liirge  class  18-gun  brig-sloops  ;  thirty-two  16-gun  brig-sloops ; 
twenty-eight  lO-gim  brig-sloops;  sixty -seven  gnn-brigs  of  twelve  guns; 
nnd  twenty-four  10-giin  cutters  :  besides  smaller  numbers  of  almost  every 
other  chi-ss  of  ships  and  vessels  of  war. 

"Witli  such  a  force  as  this,  there  was  a  complement  of  one  hundred  and 
eight  thousand  six  hundred  seamen,  and  thirty-one  thousand  four  hundred 
marines  voted  to  the  naval  service.  But,  with  the  prospect  of  a  restora- 
tion of  peace,  this  supply  was  limited  to  seven  lunar  months  ;  and  for  the 
six  remaining  lunar  months,  there  were  voted  seventy-four  thous.ind  sea- 
men, and  sixteen  thousand  marines.  The  maintenance  and  pay  of  these, 
were  provided  for  at  the  rate  of  £4  5«.  9d.  a  man,  per  month.  The 
sum  of  £1,730,840  was  granted  for  the  ordinary  ,  and  that  of  ^£2, 080,2 74 
for  the  extraordinary  expenses  of  the  navy.  The  sum  of  £3,268,000  was 
granted  for  the  wear  and  tear  of  shijvs  :  ;uid  the  entire  amount  of  supplies 
for  the  na\  al  service,  exceeded  the  sum  of  £19,312,000  steriing. 

Tlie  blockade  of  the  port  of  Toulon  was  continued  by  vice-admiral  sir 
Edward  Pellew,  ^ho  commanded  a  fleet  consisting  of  two  ships  of  one 
hundred  and  twenty  guns,  one  of  a  hundred  and  twelve,  one  of  a  hundred, 
five  of  ninety-eight,  and  six  of  seventy-four;  and  a  very  limited  number  of 
light  cruiserf.  This  service  constituted  the  principal  emplojineiit  of  the 
British  fleet  in  the  Mediterranean.  But,  although  the  French  had  a  fleet 
of  six  three-deckers,  and  sixteen  two-decked  linc-of-battle  sliips  lying  in 
that  port,  they  continued  to  maintain  the  same  reserve  with  regard  to  the 
use  of  that  fleet.  No  risk  was  run  of  a  collision  with  any  part  of  the 
British  fleet,  except  to  auswer  some  particular  end. 

One  event  of  this  sort,  did  occur  in  the  month  of  February.  A  ship, 
which  had  been  built  and  recently  launched  at  Genoa,  was  expected  at 
Toulon,  and  bad  sailed  for  that  port.  With  the  view  to  her  safe  arrival,  a 
•quadron  was  sent  ont  to  meet  her,  and  escort  her  to  the  place  of  her  des- 
tiiiatum.  The  British  fleet  was  cruising  at  some  distance  firom  the  port, 
when  the  FieBeh  ■qfoadnm  waa  seen  at  tea ;  and  wveral  ships  immedi- 
ately advanced  to  cat  off  the  enemy's  shipa  tcom  fetuming  into  port.  The 
French  did  not  meet  the  new  ship ;  and  tiie  Englith  filled  of  cutting  off 
the  squadron  firom  retreat.  A  very  partial  engagement  occnifed  between 
tiie  foremost  of  the  English,  and  the  rearmost  of  the  ¥Vench  ahipa :  but 
the  new  ship  waa  not  intercepted ;  and  it  am?ed  in  ta&ty  at  Toidonj  a 
short  time  alter  the  event  had  occmrred. 

In  the  AdfiatiCj  the  operationB  of  the  Biitiah  cnuiers  were  peiformed  m 
connection  with  those  of  the  army,  or  detaehmenti  of  troops ;  and  the 
remit  of  thoae  combined  operations  was,  the  snirender  by  the  Frendi  of  all 
the  plaoca  of  which  they  had  had  poasemon  along  the  ahorea  of  that  sea. 
Genoa  waa  amongst  the  important  plaeea,  of  the  possesrion  of  whieh  the 
Freneh  were  deprived  during  the  spring.  These  eventa  hattened  on  the 
criiia^  which  happily  gave  rest  to  Europe. 
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Rut,  (luriii<;  tlic  tliroc  months  of  this  year,  which  preceded  any  nej^oti- 
ations  for  yn  aco,  tlic  British  and  French  cruisers  had  a  number  of  slmrp 
cn;xa;;omcnts,  exceeding  in  proportion,  Avhat  had  been  usual  for  a  con- 
aiderable  lenp^tli  of  time.  The  prizes  wliich  were  obtained  by  these  en- 
gjigements,  w(>re  tlie  seven  l()-g:un  frigates,  Alcmene,  CY-rffx,  Clorinde,  Etoile, 
Iphiffenie,  Sullane,  and  Ter/mchore ;  and  which  bcaime  cruisers  in  the 
British  navy, — most  of  them,  however,  under  different  names.  And,  at  the 
taking  of  Genoa,  on  the  18th  of  April,  tlie  Brilliant,  of  seventy-four  guns, 
was  found  ready  for  launching.  She  wjus,  accordingly,  hiunched  and  brought 
away  by  the  EngHsh,  in  whose  navyslie  w;is  known  idltervvfirds  as  the  Genoa, 
Tins  ship  was  hirger  than  it  was  customun-  to  build  ships  of  the  same  rate 
in  Hngland.  Her  length  on  the  gun-deck,  was  180  feet  7  inches;  extreme 
Ijicadtli,  48  feet  6J  inches;  depth  in  hold,  21  feet  7  inches;  proportion  of 
breadth  to  length  as  1:  3.718;  and  burthen  1883  tons;  and,  imlike  a 
niunber  of  ships  of  war  which  the  French  had  built  hastily,  during  the  war, 
of  green  timber,  this  ship  was  built  of  good  oak,  and  remained  in  the 
British  service  a  considt  raljle  time, 

Shortly  after  this,  h\  the  convention  and  treaty  of  Paris,  peace  was  re- 
stored between  all  the  alHed  powers  and  France  ;  and  Fngland,  after  that 
event  took  place,  had  still  America  to  contend  with  in  wsu*. 

The  events  which  occurred  between  the  navies  of  Great  Britain  and  the 
United  States  of  America,  from  the  beginning  of  the  year,  until  nearly  the 
close  of  it,  when  peace  was  restored,  were,  for,  the  most  part,  on  a  small 
scale :  some  of  the  most  important  operations  being  those  carried  on  by 
means  of  boats  up  the  rivers  and  creeks  of  that  country.  Only  one  Ameri- 
can frigate  M'as  captured  during  the  year ;  this  was  the  Essex,  which  had 
been  sent  to  cruise  in  the  Pacific  Ocean,  where  she  had  captnred  a  number 
of  British  shijM  employed  in  the  whale  fishery.  A  prize  which  she  had 
taken,  was  armed  as  a  20-gun  ship,  and  called  the  Essex  Junior.  And 
early  in  Febmary,  these  two  were  discovered  at  Valparaiso,  by  the  30-gun 
frigate  Phoebe f  and  the  18-gun  ship-sloop  dami,  which  had  been  sent  in 
search  of  them.  'Sht  Americans  became  tabject,  on  tbe  arrival  of  these 
ships,  to  a  oonfinerooit  of  about  seven  weeks  in  that  port, — and  were  then 
captured.  The  Ettex  mounted  finty-two  guns,  aKiioii|^i  ahe  measnred 
only  867  tons,  having  been  boUt  as  long  ago  as  179S.  The  Frolic,  af- 
terwaids  named  the  Florida,  an  eighteen-gun  ship-sloop,  which  was  cap- 
tured ^m  the  Americans,  in  April  of  tins  year,  was  very  diffarant  in 
character  from  ttae  Essex.  This  ship  was  superior  to  any  of  the  same  dass 
in  the  British  navy :  she  was  122  feet  long  on  the  gun-deck,  82  6et  4 
inches  m  extreme  breadth,  14  feet  3  indies  deep  in  the  hold,  and  measured 
649  tons,  and  was  only  two  years  old.  The  American  diip-sloops  were  gene- 
rally fine  vessels,  wdl  armed,  and  ciqpable  of  engaging  with  considerable 
advantage  the  cmising  sloops  in  the  British  service,  these  being  of  ma- 
terially inferior  dimensions. 
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The  losses  sustained  by  the  British  navy  during  the  year,  were  confined 
entirely  to  the  smaller  classes  of  ships,  tlie  largest  of  whicli  was  the  Hermes 
of  twenty  guns,  which  was  destroyed  whilst  making  an  attack  on  an  Ameri- 
can batter}'.  The  Jvon,  an  eighteen-gun  brig-sloop,  was  also  destroyed  by 
the  Americans  :  after  having  been  reduced  to  a  helpless  condition,  in  an 
engagement  with  the  IVusp,  sloop  of  war,  she  surrendered.  But,  almost 
immediately  after  this,  another  British  cruiser  arrived  sufficiently  near  to 
be  a  witness  of  the  result  which  had  been  just  determined,  and  went  in 
chase  of  tlie  Wasp  ;  but  was  soon  recalled  to  take  out  the  crew  of  the  Avon, 
which  had  been  just  accomplished,  when  the  ship  sank.  Two  brig-sloops 
of  eighteen  guns,  and  one  of  sixteen,  one  cutter  of  ten  guns,  and  two  of 
four,  were  captured  by  the  Americans.  Two  brig- sloops  of  eighteen  guns, 
one  cutter  of  fourteen  guns,  one  of  ten,  and  one  of  six,  and  a  troop-ship 
were  wrecked  :  the  latter  was  the  Leopard,  formerly  a  fifty-gun  ship.  Two 
ship-sloops,  and  one  brig-sloop  of  eighteen  guns,  and  one  of  sixteen, — ^two 
ten,  and  two  four-gun  cutters,  foundered. 

The  war  having  at  length  closed,  a  great  number  of  ships  and  vessels 
were  sold  or  broken  up.  This  reduction  in  the  numerical  amount  of  the 
navy  consisted  of  one  ship  of  eighty  guns,  ten  of  seventy-four,  and  eight  of 
sixty-four;  three  50-gun  ships;  six  frigates  of  thirty- eight,  eight  of  thirty- 
six,  six  of  thirty-two,  and  three  of  tsvcnty-eight  guns  ;  one  24'  and  four  20- 
gun  ships  ;  three  ship-sloops  of  eighteen,  seven  of  sixteen,  and  twtJ  of  four- 
teen guns  ;  two  brig-sloops  of  eighteen,  nineteen  of  sixteen,  and  one  of 
fourteen  guns ;  two  gun-brig^^  of  fourteen,  and  fourteen  of  twelve  guns ; 
and  twelve  cutters,  &c.,  of  diliercnt  classes:  making  altogether  nineteen 
ships  of  the  line,  and  ninctj'-three  ships  and  vessels  of  inferior  rates. 

The  Nelson  of  one  hundred  and  twenty  guns,  and  four  other  line-of- 
battle-ships,  one  50-gun  ship,  five  frigates,  fifteen  20-gun  ships,  two  18-gun 
brig-sloops,  three  10-gun  brig-sloops  and  one  8-gun  bgrnb-vessel,  wwe 
launched  within  the  year ;  and  one  74-gun  ship,  and  one  38-gun  frigate, 
were  ordered  to  be  built. 

The  real  naval  force  of  the  country  was  also  much  diminisbed.  The 
leren  first-rates  were  put  out  of  oommiaaion,  as  were  three  ships  of  the 
second,  and  for^-two  of  Hie  tliiid  rate  ;  and  the  nimiber  of  cruisers  under 
the  fine  waa  fednoed  to  three  hundred  and  junety-twc^  aa  the  establishment 
atoodattheoommeneementof  the  year  1815.  There  were  tiben  in  ordinary 
flixty-two  ahipa  of  Uie  fine,  and  fiify-tbiee  nnder  the  fine :  tliere  were  alao 
lying  in  ordinary,  not  intended  for  further  aervioe  at  aea,  aeven^-one  ahipa 
of  the  fina^  and  a  hundred  and  nine  ahipa  and  veaaela  of  inferior  rataa. 

The  naval  suppHea  for  the  year  provided  for  the  maintenance  of  seventy 
thouaand  aeamen  and  maiinea  for  the  foat  three  months,  and  ninety 
tbouaand  for  the  remaining  ten  hinar  montha,  at  the  rate  of  £4  6«.  9cf . 
a  man  per  month.  The  anm  voted  for  the  ordinary  expenaea  of  the  navy, 
waa  iS2,278,929 ;  and  that  for  the  extraordinary  expenses,  waa  £2,1 16,710. 
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The  excess  of  thcso  two  items  over  the  corresponding  sums  in  tlie  preced- 
ing year's  I'stiuuitis,  was  about  .€r>7Hj524.  The  sum  for  the  wear  and 
tear  of  ships,  was  j£;2,38G,500 ;  and  other  exj)enses  added  to  these,  made 
the  navy  estimates  for  the  year  amount  to  the  sum  of  .£17,032,700;  and 
to  this  wjis  Htltled  tlie  suni  of  J62,000,000  sterhng,  towards  paying  off  the 
debt  which  had  been  contracted  in  carrying  on  the  great  naval  operations 
of  the  war. 

Although  the  treaty  of  peace  between  Great  Britian  and  the  United 
States  of  America  was  signed  in  Europe  on  the  14th  of  December,  1814, 
yet,  as  that  fact  was  unknown  in  America  until  some  time  afterwards,  the 
cruisers  of  the  two  countries  continued  their  services  with  their  customary 
activity.  In  the  month  of  January,  the  Tiolence  of  the  weather  drove 
a  British  squadron,  which  had  been  stationed  on  the  coast  of  America, 
from  the  position  which  it  had  occupied;  and  allowed  the  President , 
one  of  the  large  American  frigates,  and  a  brig,  to  put  to  sea  together. 
The  President  had  not  been  long,  however,  at  sea,  before  she  was  fallen  in 
with  hy  two  of  the  British  cruisers,  the  Msjetiic,  a  raz^e,  and  the  Endy- 
mion  frigate,  which  chased  the  President ;  and  in  a  few  hours  the  Endymion 
began  to  fire  upon  her,  and  a  sharp  engagement  followed,  until  the  British 
frigate's  rigging  and  sails  were  lo  much  damaged,  that  it  was  necessary  to 
bend  new  sails.  "WhiUit  tluB  lerfice  detained  the  Endifmion,  the  enemy, 
which  was  suppond  to  have  tnzrendered,  endeavooied  to  escape,  but  was 
met  by  the  Pmnom  frigate,  from  which  she  received  two  or  three  broad- 
sides, to  whidi  the  reply  was,  that  the  ship  had  surrendered.  Before 
possession  was  taken,  the  Tenedot  frigate  arrived  also,  and  received  the 
same  infonnatioii  fton  Hie  American.  Each  of  these  frigates  had  sent  a 
boat  to  take  posnMum  of  the  prise  before  the  Endymim  oonld  do  ao^ 
although  this  frigate  had  Mrly  beaten  the  American.  The  Pntidmi  was 
superior  to  the  Sndymkm  by  856  tone  ia  boftiien,  by  eight  guna  m  arma- 
ment, andinher  crew,  by  nearly  one  hundredaad  fifty  men.  Thearmament 
of  the  Pretideni  was  alto  of  lurger  calibre  than  tiiaft  of  the  Britiah  frigate. 

A  few  small  British  cmisen  ftU  into  the  hands  of  the  Americans  before 
hostilitifli  terminated.  The  CkmtHMim,  a  large  frigate,  was  now  one  of 
the  moat  actife  oraisers  belonging  to  the  United  States;  and  in  the  month 
of  Fehmaiy  she  captured  the  22-gnn  ship  Cyane,  and  the  Levant  sk)op, 
mounting  twenty  guns.  This  shq^  and  her  two  prises  were  fitilen  in  widi 
a  short  time  afterwards,  at  the  Cape  de  Verd  idands,  by  tJie  British  frigates 
Leimder,  NeweaiHe,  and  Aeaim.  On  the  approach  of  the  English,  the 
Amfffkn^  frigates  and  her  companiona  sailed,  endeavouring  to  avoid  a 
meeting*  The  frigates  chased  them:  but  with  no  greater  advantage  than 
the  recovery  of  the  Lmmt,  after  that  ship  bad  taken  refbge  in  a  Portu- 
guese port,  presuming  that  the  neutrality  of  tiie  place  would  insure  se- 
curity. The  GMit^Uii/toii  escaped  by  virtue  of  her  sailing  qualities,  as  she 
bad  done  twice  before  in  the  years  1812  and  1814. 


Digiti^oo  by  Google 


SUMLBNUK  OF  BUONAPAETB,  AKS  EXDVCTION  OP  TBB  NAVY.  198 

The  return  of  Buonaparte  from  Elba  occasioned  a  renewal  of  liostilities 
between  England  and  France;  and  one  of  the  measures  taken  by  the 
British  government  for  hju^tenin^  the  new  war  to  a  crisis,  was  the  sending 
of  a  fleet,  under  the  command  of  lord  Exmouth  (formerly  sir  Edward 
Pellew),  into  tlic  ^fediterranenn.  It  was  not,  however,  possible  for  Napo- 
leon to  render  it  a  naval  war  M'itli  any  prospect  of  success.  His  great 
resources  were  military,  and  the  events  of  that  day  which  witnessed  the 
last  defeat  of  that  grciit  commander,  need  not  be  rclate<l  here.  Buona- 
parte was  desirous,  after  that  final  triumph  of  the  English,  to  retire  to  the 
United  States  of  America ;  but  he  found  no  opportunity  of  eluding  so 
effectually  the  vigilance  of  the  English  as  to  be  able  to  do  so,  and  in  that 
Iiopcless  prospect  he  surrendered  himself,  on  the  15th  of  July,  to  captain 
Fre<lerick  L.  Miiitiand,  commanding  the  74-gun  sliip  Bdlerophon,  which 
was  lying  in  the  Btisque  roads.  He  wa.s  immediately  conveyed  to  England ; 
and,  on  the  8th  of  August,  the  Northumberland  sailed  with  him  for  St. 
Helena,  the  place  of  his  baiuBhmeut,  where  he  waa  hmded  about  the  middle 
of  October. 

But  before  the  contest  between  England  and  France  was  brought  to  a 
close,  a  few  naval  events  occurred.  One  of  these  was  the  capture  of  the 
Meijwmene,  40-gun  frigate,  by  the  Rivoli.  This  frigate  had  been  built  at 
Toulon,  in  1813,  and  measured  1087  tons.  Her  principal  dimensions  were 
152  feet  IO4  inches  in  length  on  the  gun-deck,  40  feet  1^  inch  in  extreme 
breadtli,  12  feet  inches  deep  in  the  hold,  and  the  length  was  3*82  times 
tiic  breadth.  No  other  sliip  of  war  or  frigate  was  oiptured  irom  the  Frcuch 
during  the  short  period  of  renewed  hostilities. 

Pciicc  was,  in  etfect,  restored  by  the  surrender  of  Napoleon  ;  and  it  was 
confirmed  by  the  treaty  which  was  signed  at  Paris  on  the  20th  of  Novem- 
ber following.  England  retained  very  little  of  the  territory  which  had  been 
taken  from  France  during  the  war ;  but  the  peace  was  established  upon  a 
more  stable  basis  than  it  had  been  at  the  commencement  of  the  century. 

With  the  prospect  of  a  well-established  peace,  the  navid  establishment 
was  greatly  reduced.  Sixteen  ships  of  the  line,  and  seventy-five  under  the 
line,  were  sold  out  of  the  service  or  broken  up :  one  of  these  was  the  Salva- 
dor del  Mundo,  of  one  hundred  and  ten  guns,  which  had  been  taken  from 
the  Spanianls  in  1797,  and  measured  2398  ions.  Eight  ships  of  the  line, 
and  thirteen  under  the  line,  undcnvent  alterations  which  reduced  them  to 
other  cIrsscs.  There  were  wrecked  one  38-gun  frigate,  one  18  and  one 
IG-gun  ship-ajoop,  a  14-gun  cutter,  and  a  troop-ship.  One  ship  of  twenty- 
two  and  one  of  twenty  guns,  an  18-gun  brig-sloop,  and  a  12-gun  cutter, 
were  captured  by  the  Americans :  the  capture  of  the  two  ships,  and  the  re- 
capture of  one  of  them,  the  Levant,  have  been  already  mentioned. 

The  ships  launched  during  the  year  were  eight  of  the  line,  the  Howe  and 
Si.  Vincent  of  one  hundred  and  twenty  guns,  the  Cambridye  of  eighty,  and 
the  Defence,  Ilercuks,  Hero,  Redoubtable,  and  WelUdey,  of  seventy -four^ 
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Hud  nine  of  inferior  rates,  amongst  which  were  the  Java^  and 
liomney. 

By  the  beginning  of  the  year  1816,  the  naval  establishment  was  so  far 
reduced,  that  there  were  only  thirty  ships  of  the  line,  and  two  hundred  and 
three  ships  and  vessels  under  the  line,  in  commission  as  cruisers :  throe 
ships  of  the  line,  and  two  of  inferior  rates,  in  commission  at  the  several 
ports.  Seventy  ships  of  the  line, — which  were  eight  of  the  first  rate,  six 
of  the  second  rate,  and  fifly-si.v.  of  the  third  rate, — and  one  hundred  and 
thirty-four  ships  and  vessels,  from  the  fourth  rate  do^vn  to  cutters,  were 
in  ordinary,  eligible  for  further  senice  at  sea.  There  was  also  the  same 
number  of  ships  and  vessels  in  ordinary  for  harbour  8er^^ce,  &c.  At  this 
time  the  proportions  of  foreign- built  ships  in  the  British  navy  were  one- 
ninth  of  the  line-of-battle-ships  ;  and  xcry  nearly  one-eighth  of  the  inferior 
classes  were  at  sea  or  suited  for  further  service  at  sea ;  and  of  those  which 
were  fit  only  for  harbour  service,  tliere  were  twenty-three  out  of  the  seventy- 
three  line-of-battle-ships,  and  thirty-nine  out  of  tlie  hundred  and  thirty- 
six  ships  and  vessels  under  the  line,  of  foreign  build.  None  of  the  unfin- 
ished ships  on  the  stocks  are  taken  into  these  statements. 

In  the  reduction  to  which  the  naval  establishment  had  been  subjected 
since  the  restoration  of  peace,  thirty-three  thousand  seamen  and  marines 
were  deemed  sufficient  for  the  year  ;  and  these  were  provided  for  at  the  rate 
of  €i  5s.  Od.  a  man  per  month.  The  sum  voted  for  the  ordinsiry  expenses 
of  the  navy  was  i?2,689,931  IH.s-.,  and  that  for  the  extraordinary  expenses 
was  £2,102,563  :  these,  and  the  various  other  expenses  of  the  navy,  and  of 
the  establishments  and  services  connected  with  it,  amounted  to  j£10,l  11,345. 

The  British  navy  still  continued  to  be  diminished  by  the  breaking  up, 
and  otherwise  disposing  of,  a  considerable  number  of  old  ships,  a  reduction 
which  wa.s  veiy  desiruble  after  the  long  and  anluons  services  which  had  tried 
its  energies  for  so  many  yeai  s ;  for  reduction,  under  such  cinun stances, 
contributes  to  improvement,  when  establislunents  have  grown  beyond  the 
limits  of  ample  capability  and  usefulness. 

Nothing  occurred  to  call  into  hostile  exertion  the  powers  of  the  British 
u&yy  mitil  the  summer.  At  length,  the  piratical  depredations  and  the 
cruelty  of  the  Algennes  gi'cw  to  such  a  height,  that  it  was  deemed  neces- 
sary to  send  out  an  expedition  capable  oi"  inflicting  so  severe  a  chastisement 
upon  the  city  of  Algiers,  as  to  ensure  obtaining  from  the  Dey  the  ends  of 
justice  on  behalf  of  European  commerce,  and  the  reU  aso  from  captivity  of 
Europeans  who  had  Ijccn  taken  by  the  pirates,  and  consigned  to  slavery. 

When  the  coui'se  of  retribution  was  resolved  upon  by  the  British  govern- 
ment, admiral  lord  Exmouth  wa.s  appointed  to  command  the  fleet  whuh 
should  execute  it;  and  the  fleet  which  was  fitted  out  on  the  occasion,  con- 
sisted of  the  Queen  Chariot  d  of  one  hundred  gims,  the  Impregnable  of 
ninety-eiglit,  three  ships  of  seventy-four  guns  and  one  of  fifty,  two  -U)  and 
two  36-gun  frigates,  two  18  and  three  10-gun  brig-sloops,  four  bombs. 
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anil  two  or  tliree  other  vessels  for  particular  services  connected  with  the 
expedition.  This  fleet  sailed  from  Plymouth  about  the  end  of  July,  and  in 
twelve  days  afterwards  anchored  in  the  bay  of  Gibraltar.  Here  lord 
Exmouth  accepted  the  oft'ercd  senice  of  a  Dutch  squadron,  consisting  of 
four  40  and  one  30-<]^ua  frigates,  and  an  18-guii  corvette^  to  co-operate  iu 
the  attack  on  Alters. 

On  the  1 1th  of  Aujz:ust,  the  combined  British  and  Dutch  fleet  set  sail 
from  Gibraltar,  having  made  all  the  necessary  preparations,  and  taken 
several  gun-boats  and  flat-bottomed  boats  to  be  employed  in  that  service. 
The  fleet  did  not,  however,  come  witlnn  sight  of  the  city  of  Algiers  until 
the  morning  of  the  27th  ;  and  on  the  forenoon  of  that  day  a  flag  of  truce 
was  sent,  proposing  conditions  to  the  Dey,  and  requiting  an  answer  within 
a  limited  time.  The  reply  did  not  arrive  within  this  time ;  and  it  was 
hence  concluded  that  he  would  not  accede  to  the  terms.  The  fleet  pro- 
ceeded therefore  to  carry  into  eff'ect  the  extreme  measures  for  which  it  was 
prepared;  and  at  a  few  minutes  after  half- past  two  o'clock,  the  admiral's 
ship  came  to  anchor  witliin  a  veiy  short  distance  of  the  mole-head  ;  and 
the  other  ships  aucliorcd  as  sooii  as  they  could  arrive  at  the  stations  to 
which  they  had  been  appointed. 

The  action  was  begun  by  the  firing  of  a  few  shot  from  the  Algeriue  for- 
tifications, which  were  very  strong  and  extensive,  and  mounted  with  a  very 
large  number  of  cannon.  The  Queen  Charlotte  quickly  returned  the  fire 
of  the  batteries  with  a  most  destructive  efl'ect ;  for  three  broadsides  from 
iliat  ship  destroyed  the  part  of  the  fortifications  against  which  they  were 
directed  ;  and  immediately  the  same  vigorous  and  eflcctive  fire  was  turned 
against  another  part  of  tlie  batteries,  which  was  soon  likewise  wholly  dis- 
abled. A  heavy  fire  was  also  kept  up  by  the  Algerines ;  and  several  of 
the  ships  sustained  considerable  loss  j  but  still  they  maintained  their  de- 
structive fire  till  about  ten  o'clock  at  night.  The  fire  from  the  batteries 
had  nearly  ceased  by  that  time;  and  the  admiral  withdrew  his  ships,  for 
the  night,  beyond  the  reach  of  the  feeble  fire  that  was  yet  kept  up  from 
the  shore.  During  the  time  that  the  ships  of  war  were  cannonading  the 
fortifications,  the  four  bomb-vessels  threw,  it  is  stated  in  the  narrative  of 
this  expedition,  nearly  a  thousand  shells;  many  of  which  failing  upon  the 
fortifications  and  the  city,  set  fire  to  it  in  several  parts  :  and  others  falling 
upon  the  ships  and  vessels  in  the  harbour,  produced  amongst  them  u 
general  conflagration,  which  was  communicated  to  the  arsenal  and  store- 
houses. A  frigate  which  was  moored  across  the  mole  was  set  on  tire  by 
boats  which  were  sent  firom  the  Queen  Charlotte  for  that  purpose^  and  was 
destroyed. 

On  the  following  day,  a  flag  of  truce  was  sent  with  a  repetition  of  the 
demands  which  had  been  made  on  the  arrival  of  the  fleet.  And,  after  the 
very  extensive  injury  which  the  action  had  inflicted,  there  was  little  ditfi- 
c«kt/  m  obtaining  conoeagionB  to  all  the  requirements  that  were  uuide. 
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These  were  the  unconditional  release  of  all  eliriatian  slaves,  and  an  (Mijrafjc- 
mcnt  to  abolish  the  practice  of  enslaving  Europeans;  the  repayment  of 
382,500  dollars  which  had  bee  n  paid  by  Na})lcs  and  Sicily  for  the  re- 
demption from  slavery  of  natives  of  those  States  ;  the  payment  of  30,(XX) 
dollars  to  the  British  consul  for  the  destruction  of  his  property ;  a  public 
npolog:y  to  him  for  the  indignity  with  which  he  had  been  treated ;  and 
peace  with  the  king  of  the  Netherlands.  The  expedition  gained  the 
release  of  more  than  twelve  hundred  Eiu-opeans,  who  had,  at  different 
periods,  been  consigned  to  slavery  in  its  most  degraded  forms.  But  none 
of  them  were  British  subjects. 

Perhaps  few  expeditions  that  have  ever  been  undertaken,  ha\e  been  cal- 
culated to  gain  greater  respect  for  the  British  navy  than  this  was.  The 
object  of  it  was  Immanity,  unrestricted  by  any  influence  of  nationality  j 
and  the  complete  success  of  it  aflfceted  several  continental  kingdoms  more 
immediately  than  it  did  the  country  which  had  sent  it  out. 

From  the  time  of  completing  the  sen  ice  which  has  just  been  noticed 
until  the  close  of  the  year,  no  other  event  called  for  any  similar  exertion  of 
power ;  and  the  universal  peace  which  now  prevailed,  allowed  a  further 
reduction  to  be  made  in  the  naval  cstablishmcmt.  Twenty-two  ships  of 
the  line,  and  ninety-one  of  inferior  rates,  were  sold,  broken  up,  &c.,  during 
the  year;  and  two  frigates,  a  20-gun  ship- sloop,  two  10-gun  brig-sloops, 
and  a  14-gim  cutter  were  wrecked.  Forty -five  ships  of  the  line,  and 
ninety  ships  and  vessels  under  the  line  were  converted  to  other  classes. 
As  there  were  but  few  ships  launched  during  the  year,  the  reduction  was 
almost  entire. 

At  the  commencement  of  the  year  1817,  there  were  only  fourteen  Hne- 
of-battle  ships  and  a  hundred  ships  and  vessels  of  inferior  classes  in  com- 
mission ;  two  hundred  and  sixty-three,  deemed  fit  for  further  sen  ice  at  sea, 
were  lying  in  ordinary;  eighty-four  of  which  were  of  the  line.  Forty 
ships  of  the  line,  and  sixty-fom-  of  inferior  rates  were  in  ordinary,  deemed 
unfit  to  be  put  again  in  commission.  * 

Thirteen  thousand  seamen  and  six  thousand  miu'ines  were  voted  for  the 
scn'iee  of  the  year  1817,  at  a  reduced  allowance  of  £3  19.v.  a  man  per 
month,  amounting  to  .€975,650,  for  their  annual  maintenance.  The  sum 
of  j£2,170,l50  was  voted  for  the  ordinary  expenses  of  the  navy;  and  the 
sum  of  .£;l,391,645,  for  the  extraordinary  expenses.  These  and  other 
items  of  expenses  for  the  year,  amounted  to  the  sum  of  €5,985,422  ;  and 
to  this  was  added  .€1,G60,000  sterling,  in  liquidation  of  the  navy  debt. 

From  the  time  that  carronades  were  extensively  introduced  into  the 
naval  service  of  England,  until  after  the  close  of  the  war,  that  description 
of  armament  was  not  cla.ssed  with  the  other  ordnance ;  but  it  constituted 
rather  a  suppleincutary  jirmament  to  the  ship.  Hence,  there  was  a  general 
discrepance  between  the  nomin.al  antl  the  real  force  of  those  ships  which 
were  partiidly  aimed  with  carronades ;  and  as  the  use  of  these  had  be« 


L^iyui^co  Uy  Google 


IM1'KUV£MENTS  IN  SUITUUILUING   UY  8111  UUUEKT  SEl'l'lNGS.  197 

oome  genifal,  ao  the  gcnenl  ntiiig  of  ships  of  war  wm  fUladoos  to  the 
ezteat  to  wUcIi  canonades  were  med;  and  itwaa  deemed  by  the  board 
of  admiralty  important  to  the  naval  eatabtiahment,  and  to  the  oountiy 
to  which  it  bdongcd,  that  that  practice  ahonld  be  ditOQiitinQed»  and  the 
intinga  made  to  aooord  with  the  anurant  of  armameDt  borne  by  each  daaa 
of  ahipa.  mnith  thia  view,  a  memorial  waa  pieaented  to  the  Prince  regent, 
xeoommending  that  the  old  daasificatioii  of  ahipa  ahonld  be  revived  and 
eatabhahed;  and  that  in  fiitore  all  hia  llajesty'a  ahipa  ahoold  be  rated  at 
the  number  of  gone  and  caixonadea  which  tliey  actaaHy  cany  on  their 
decks,  quarter-deeka,  and  line-caatlea.  An  order  in  conncil  waa  accordingly 
made  in  Eebniaiy  1817,  eatabliahing  the  plan  of  daiaificatioii  which  had 
been  aobmitted* 

The  reviaioii  which  waa  thua  made  in  the  ratinga  of  ahipa  did  not  wholly 
rectify  the  atatementa  of  &atoo  thnmghout  the  navy;  bat  it  brought  the 
nominal  ratea  of  the  diffierent  daaaea  of  ahipa  much  nearer  to  their  actual 
armament  than  they  had  previoasly  been. 

For  many  years  the  system  of  ahip-building  waa  obviously  defective,  in- 
aamudi  aa  the  ships  were  not  strong  enough  to  bear  the  atniina  thqr  were 
ankject  to  in  a  heavy  aea,  but  were  oonatantfy  working.  When  the  parte 
of  a  ahip  had  yielded  under  these  atraina,  additional  iron  kneea,  standarda 
on  the  deck,  or  in  atmiecaaea  a  few  riders  to  the  topsidea  and  in  the  hold, 
were  uaed ;  or  aome  other  similarly  ineflfeotual  means  were  reaorted  to,  to 
rqpair  her  abcength.  The  advantage  of  theae  waa  merdtytemporBiy;  they 
aerved  to  atrengthen  the  ahip  until  she  waa  again  subject  to  heavy  atraina, 
and  then  her  east^ntial  weakneas  was  again  apparent ;  and,  aa  the  aervioe 
of  bkiekading  and  other  dutiea  in  the  long  war  required  the  ships  to  keep 
the  aea  aa  long  aa  it  waa  practicable,  there  were  ao  many  instances  of  this 
weakness  aa  to  ahow  that  it  waa  not  the  result  of  anything  acddenial  in 
the  building  of  them. 

This  weakness  had  been  very  long  the  subject  of  complaint,  aa  it  impaired 
materially  the  oomfevt  of  the  crewa  in  the  protracted  aervicea  of  blockading 
and  onusing;  and  still  there  waa  a  deaideratum  of  adequate  means  aa  a 
remedy.  Then  waa  a  tfttem  of  building;  and  this  had  been  ao  long  eatab- 
lidied,  and  had  received  the  sanctum  of  ao  many  oflkera  who  had  reached 
the  head  of  their  profeaaion,  that  it  might  require  the  effort  of  more  than 
an  ordinary  mind  to  make,  at  once,  an  eifectual  inroad  into  it,  in  the  in- 
troduction of  improvement.  But  the  numetoua  inatancea  in  which  oom- 
plainta  of  weakness  had  been  verified,  and  the  difficulty  of  obtaining  knee 
timber  fear  connecting  the  beama  with  the  aidea  of  the  ship,  {Plaie  25,  fig.  1 ) 
having  been  long  felt,  prepared  the  way  fer  a  great  innovation;  and  the 
merit  of  making  Una  innovation  belonged  to  air  Bobert  Seppings.  Thia 
merit  is  quite  irteapective  of  the  value  of  hb  plans,  about  whidi  diffcreiicua 
of  opinion  pievaiL  The  innovation  into  estaUtshcd  usage  was  valuabW,  us 
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it  destroyed  the  force  of  thoee  preMriptive  nttniiits  wludi  lud  been  bo 
long  and  so  much  reepeeted;  ai  the  Teneimted  fltanding  whieh  the  dd  wf- 
tern  had  obtained  led  each  tneeearive  age  of  ahipwrighti  to  overlook  its 
imperfectioiia,  whilst  they  oooM  add  sndi  means  of  strangthemiig  as  those 
which  have  just  been  mentioned. 

The  evidence  of  weakness,  however,  forced  itself  npon  fJie  attention  of 
ship-buiklers ;  it  could  not  be  dieted  that  ships  were  not  built  strong 
enouf^  for  the  service;  and  tiie  best  shipwrights  acknowledged  the  neces- 
«ity  of  some  grand  alteration,  long  before  the  sanction  of  established  usage 
became  too  little  respected  to  maintain  that  usage. 

The  same  defectiveness  in  the  stoength  had  engaged  the  attention  of  the 
French ;  and  Duhamel  states,  in  his  Architecture  Navale,  that  about  the 
middle  of  the  last  century,  a  proposal  wss  made  to  cross  the  oeOing  of 
ships  with  oblique  iron  riders.  Chambot,  a  French  naval  engineer,  repeated 
the  proposal  to  substitute  oblique  for  common  riders ;  and  these  were  com- 
monly used  to  strengthen  both  the  topsides  and  holds  of  our  sh^a  during 
the  last  wsr. 

In  1772,  Clairon  des  Lanriers,  a  Frendi  engineer,  introduced  mto 
L'Oiaeau,  frigate,  diagpnal  pands,  which  were  formed  by  the  planking  and 
pieces  laid  in  a  diagonal  direction :  tins  frigate  was  captured  by  the  English 
in  1779.  Bouguer  speaks,  in  his  Traits  du  Navire,  which  was  puUiahed 
in  1746,  citk  M.  Gobert  laying  the  ceiling  diagonal^  to  prevent  the  shqp 
from  ardiing.  The  French  74-gun  ship  Jt^aiter,  whidi  was  captured  by 
the  English  in  1806,  had  eight  vertical  riders  in  the  holds  the  foremost 
one  was  25  feet  from  the  bow,  and  the  after  one  was  46  feet  from  the  stern. 
The  ceiling  was  laid  with  proper  sheer  as  high  as  the  floor-heads,  as  was 
also  the  planking  before  the  foremost,  and  abaft  the  aftermost  ridvs;  and 
between  the  riders  from  the  floor  head  to  the  oriop  MH,  it  was  laid  diago- 
nally. But  this  plan  did  not  answer  its  object ;  for  when  the  ship  was  in 
the  British  navy,  named  the  Maida,  she  was  found  to  aroh  as  much  as  any 
ship  in  the  service.  The  Sam  Jum  Nt^ommeeno,  which  was  built  at  Fenrol 
in  1781,  and  taken  by  the  British  in  1806,  bad  diagonal  liden  in  the  hold 
over  the  ceiling.  The  PohedommiM  of  siity-four  guns^  which  was  con- 
structed by  M.  Brun,  the  chief  engineer  in  the  Russian  sernoe,  and  built 
in  Busria  in  1800,  had  the  riders  in  the  bold  inclined  to  an  an|^  of  about 
46^ ;  the  breadth  and  top  riders  were  likewise  laid  diagonal^,  but  inclining 
in  a  contrary  direction.  The  beams  of  this  shi^  were  fostmed  to  the  sides 
by  means  of  dagger-knees,  whioh  in  many  casea  abutted  against  the  riders. 

Uese  instances  may  be  snfl&cient  to  show  how  general  that  weakness 
was  from  whidi  ships  broke  their  sheer ;  «sd  as  the  defectiveness  of  con- 
gtruction  and  combination  was  general,  so  there  were  in  most  nmiitime 
countries  some  means  employed  wHh  the  view  to  profent  their  ardnng. 
These  means  consisted  generally  in  placing  some  of  the  timbers  diagonal)^; 
but  they  were  always  proved  on  trial  to  be  insuflknent  for  the  purpose.  ISie 
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want  of  adaptation  in  these  means  lead  us  to  infer,  tliat  it  had  not  yet  been 
considered  how  the  forces  wliich  produce  areliing  act  upon  the  structure 
frenerally  ;  for,  when  the  ciFccts  arc  very  great  in  these  eases,  and  tliey  arc 
carefully  observed,  it  is  perceived  that  a  compression  must  take  place  in  tlie 
lower  part,  or  an  extension  in  the  upper  part  of  the  sliip,  or  extension  and 
compression  together ;  and  it  is  evident  then,  tliat  any  means  which  should 
have  sufficient  power  to  prevent  a  ship  from  archin<r,  must  be  such  as  to 
increase  directly  and  in  a  great  degree  tiie  longitudiuid  strength  of  the 
upper  part,  whilst  the  lower  part  should  have  suftieient  solidity,  that  it 
would  not  yield  to  the  forces  acting  to  produce  compression.  These  con- 
ditions of  the  structure  were  at  length  perceived  by  sir  Robert  Seppings  ; 
and  the  system  of  building  which  he  introduced  was  suited  to  them,  as  it 
gave  the  degree  of  longitudinal  strength  and  firmness  which  was  re(juired  ; 
and  although  it  may  not  now  be  fully  acted  on,  yet  the  alterations  which 
hav  e  been  subsequently  brought  into  use  are  only  modifications  of  parts  of 
that  system. 

Whilst  we  justly  give  to  sir  Robert  Seppings  the  credit  of  having  broken 
down  the  barrier  to  improvement  by  introducing  a  grand  deviation  from 
the  old  methods  of  forming  and  combining  the  fabric  of  a  ship,  it  is  also 
just  to  say  that  Mr.  Roberts,  one  of  the  sub-surveyors  of  the  navy,  had 
previously  proposed  a  new  mode  of  connecting  the  beams  with  the  sides  of 
the  ship  by  means  of  a  chock  a,  under  the  beam,  (Plate  2^,  Jig.  2)  and 
a  side-plate  h,  on  each  side  of  the  cliock  opposite  to  each  other,  fastened 
with  bolts  which  passed  through  the  sides  and  through  the  chock  and 
the  two  plates,  and  the  beam  and  the  two  plates  respectively.  These 
pliites  had  an  arm,  c,  which  turned  against  the  side,  forming  a  good  sub- 
stitute for  the  lodging-knee  in  the  old  system,  which  was  used  for  uniting 
the  beams  to  the  side,  [Jig.  3.)  This  method  of  securing  the  beam-ends 
to  the  sides  appears  to  have  been  a  combination  upon  which  the  labouring 
of  the  ship  in  a  sea  produced  but  little  efFeet,  so  far  as  impairing  the  com- 
pactness ;  and  even  now,  al'ter  ha\  ing  been  employed  a  nund)er  of  veal's 
in  sea  senice,  this  combination  still  remains  firm  in  some  of  the  old  >liip^. 
The  combination  proposed  by  Mr.  Roberts  could,  however,  present  no 
claim  to  being  considered  complete  in  itself;  each  connection  with  the  side 
embraced  only  one  beam,  and  one  or  two  of  the  timbers  of  the  frame,  and 
did  not  therefore  contribute  to  the  longitudinal  strengtli  of  the  ship,  nor 
was  it  a  continuous  combination.  It  is  also  proper  to  state,  that  some  time 
before  Mr.  Roberts  brought  forward  liis  plan,  there  had  been  introduced  in 
other  nations  a  similar  method  of  combination,  as  it  regards  the  iron  plates. 
{Jig.  4.)  Several  other  plans  followed  that  of  Mr.  Roberts,  for  connecting 
the  beams  with  the  sides ;  but  as  they  w  ere  not  brought  into  general  use, 
it  is  not  necessary  to  notice  them  further. 

The  plans  which  were  introduced  into  the  aii:  of  ship-building  by  sir 
Robejrt  Seppings  included  an  almost  entirely  new  system  of  combination 
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throughout  the  structure,  but  they  were  brought  fpradually  into  use.  Th 
principal  parts  in  his  system  may  be  stated  briefly  in  the  follo\nng  order : 
first,  the  filling  in  of  tlie  openings  between  the  timbers  of  the  frame,  and 
the  leaWng  out  of  the  interior  planking  below  the  orlop  clamps  ;  secondly, 
the  trussed  frame  ;  tliirdlv,  the  connection  of  the  beams  with  the  sides  bv 
means  of  tlie  shelf-pieces,  thick  waterways,  and  side  binding-strakcs  to  the 
deck  ;  and  fourtldy,  the  laying  of  the  decks  diagonally.  In  the  month  of 
February,  180(5,  it  w  as  ordered  that  the  second  and  third  parts  of  this 
•ystem  should  be  tried  on  the  first  T-i-gun  ship  and  frigate  that  should  be 
built,  and  that  tlie  footwaling  or  ceiUng  (c,  jiy.  5)  should  be  discontinued ; 
in  May,  1810,  the  first  part,  in  connection  with  the  diagonal  riders,  was 
ordered  to  be  a])plied  in  the  repairs  of  the  TVemendfjus ;  and  in  November, 
1811,  the  fourth  part,  in  connection  with  the  thick  watem'ays,  was  ordered 
to  be  applied  to  the  Ramiliiet  and  Albion,  ships  of  74  guns.  In  the  year 
last  mentioned,  it  was  ordered  also  that  ships  should  be  built  with  the 
bows  round  all  the  way  up,  instead  of  their  ha>'ing  beak-heads,  as  shown 
in  the  plate ;  and  likewise  that  ships  should  have  round  or  circular  stems  ; 
but  these  will  be  noticed  separately.  There  were  other  points  of  alteration 
of  minor  importance  which  he  introduced,  but  these  constitute  rather  a 
part  of  the  general  plan  than  distinct  alterations  in  the  system  of  ship- 
building. 

First,  the  filling  in  of  the  openings  between  the  timbers  of  the  frame 
was  not  altogether  an  original  part  of  the  system  ;  for,  some  time  before 
sir  Robert  Seppings  brought  forward  his  plan,  the  openings  had  been  filled 
in  to  the  floor-heads,  with  the  view  to  render  the  part  of  the  frame  from  the 
floor-heads  downwards  one  mass  of  timber,  that  it  might  be  the  better  able 
to  bear  the  shock  of  striking,  and  the  strain  of  IvHng  upon  the  ground  : 
and  also,  in  the  event  of  the  keel  being  knocked  oflf,  to  prevent  the  influx 
of  water  into  the  ship,  especially  when  a  strake,  as  is  sometimes  the  case, 
in  the  fore  and  after  bodies,  is  bolted  firmly  to  the  timbers,  and  caulked 
between  the  plank  and  timber,  to  prevent  the  passage  of  water  between  the 
two  surfaces;  and  as  long  ago  as  1763,  Mr.  Thomas  Kirby,  of  Chatham- 
yard,  proposed,  with  a  view  to  the  security  of  the  ship,  and  to  her  preser- 
vation by  excluding  impure  air  from  the  openings,  that  the  spaces  between 
the  timbers  from  the  line  of  flotation  downwards  should  be  filled  in  and 
caulked  both  inside  and  outside. 

The  filling  which  was  brought  into  use  bysir  Robert  Seppings  extended, 
in  Iswge  ships,  from  the  middle  line  of  the  ship  to  vvithia  l  inches  of  the 
lower  side  of  the  planks  under  the  orlop-shelf;  and,  in  smaller  vessels,  to 
within  4  or  6  inches  of  the  plank  under  the  lower-deck  shelf,  or  strake 
under  it,  if  there  was  one.  From  1810,  when  fillings  were  first  ordered  to 
be  used,  until  July  1816,  they  were  of  the  same  breadth  as  the  timber; 
when  the  openings  were  not  less  than  3  inches,  the  range  of  fibre  was 
placed  in  the  same  direcliou  as  the  timber,  but  when  they  were  less,  the 
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fiUin<pi  were;  wedgo-likc,  and  were  driven  from  inside  and  outside  witli  ihc 
gr,nn  or  fibre  crossing  that  of  the  timbers ;  and  in  both  cases  the  fillings 
were  caulked  on  the  same  edge  for  the  oakum  to  meet,  and  chinsed  or 
slightly  caulked  on  the  opposite  edge.  In  September  1817,  the  openings 
were  ordered  to  be  filled  in  on  the  outside  with  seasoned  oak  3  inclies 
thick,  wliich  was  to  be  well  caulked  on  one  edge  and  chinsed  on  the  other ; 
and  roman  cement  was  to  be  placed  in  the  opening  to  within  2|  inches  of 
the  inner  surface  of  the  frame,  and  the  space  from  the  cement  to  the  inner 
part  of  the  timber  was  filled  with  2|-inch  oak^  one  edge  of  which  was 
caulked  and  the  other  chinsed. 

The  filling  in  with  roraan  cement,  when  it  was  mixed  with  water,  was 
found  sometimes  to  produce  decay  in  the  timbers,  but  in  all  cases  in  which 
it  hail  been  mixed  with  cither  vegetable  or  coal  tar  the  timbers  were  pre- 
served. AVhen  the  openings  were  very  small  tlicy  were  filled  in  with  wood, 
and  caulked  as  others  ;  and  in  all  cases  a  mixture  of  oil  and  tar  was  in- 
jected, to  fill  up  any  interstices  which  might  remain.  But  the  great  quan- 
tity of  mineral  tar  which  was  used  for  this  purpose,  soon  after  this  system 
of  building  was  introduced,  became  very  offensive  by  its  odour,  and  it  was 
considered  by  some  to  be  injurious  to  the  crew,  as  it  was  to  some  of  the 
proWsions;  it  was  therefore  discontinued.  As  a  substitute  for  tar,  a  mixture 
of  oil  and  whiting  was  introduced  into  the  interstices;  and  this,  together 
with  the  housing  over  sliips  whilst  they  arc  being  built  and  repaired,  has 
doubtless  contributed  much  to  their  durability. 

There  is  no  doubt  that  the  fillings  increased  the  longitudinal  strength  of 
the  ship ;  for,  before  the  body  can  deflect,  or,  as  it  is  called,  break  her 
sheer,  a  compression  must  take  place  below  and  an  extension  above.  Now, 
as  the  timbers  of  the  frame  and  the  fillings  constitute  a  solid  mass,  and  arc 
as  incompressible  as  the  nature  of  the  substances  of  wliich  they  arc  com- 
]M>sed  will  admit|  the  resistance  to  arching  or  bending  is  increased  by  the 
soli(Uty. 

The  second  part  of  the  alterations  introduced  by  sir  Robert  Sci)ping8  was 
the  trussed  frame.  This  wjis  a  combination  of  timber  brought  into  contact 
with  the  frame  of  the  ship,  where  the  ceihng  or  interior  planking  below 
had  been  placed.  {Plate  2G.)  It  consisted  of  a  frame  wliich  wsis  composed  of 
timbers  or  riders,  a,  longitudinal  pieces,  d,  and  trusses,  c.  The  principal 
j)arts  of  this  frame,  which  are  called  the  ridei*s,  timbers,  or  braces,  «,  are 
conmionly  in  three  lengths,  and  extend  from  the  limber  strakc  to  about 
G  inches  below  the  g\ni-deck  shelf.  The  timbers  are  placed  at  an  angle  of 
about  '45"  with  a  vertical  transverse  plane.  They  incline  forwjml  in  the 
after  body,  and  aft  in  the  fore  body,  so  that  they  resist  the  arching  by 
extension.  The  longitudinal  pieces  [h]  are  brought  immediately  over  the 
heads  and  heels  of  the  frame  of  the  ship,  with  their  .'ibutmcnts  fiUing 
closely  between  the  riders  or  diaj;;nnal  timbers  (a).  The  trusses  {c)  are 
placed  on  the  diagouui  uf  the  rhomboid,  formed  by  the  tmibcr;i  uud  the 
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longitudinal  pieces,  and  abnt  firmly  apuinst  both.  The  whole  of  this  fr;in:c 
is  well  bolted  through  the  timbers  of  the  frame  and  the  outside  plnnkinj?. 

As  it  Is  difficult  to  pve  to  the  fabric  of  a  ship  that  degrtic  of  stiffnciis 
whicli  v,  'i\\  be  always  sutlicieut  effectually  to  resist  its  tendency  to  arching, 
or  sinking  at  the  extremities,  it  is  important  that  the  distribution  of  the 
materials  should  be  such  that  an  effectual  combination  may  be  made  uith 
the  (litferent  assemblages,  so  as  to  give  a  general  su])port  ;  aiul  that  there 
should  be  such  a  disposition  as  not  to  cause  a  separation,  opening,  or 
working  of  the  several  parts  of  the  structure  when  the  body  is  arched  or 
bent ;  but  that  as  soon  as  the  stresses  are  removed,  it  may  recover  itself 
by  its  own  elastic  force.  The  component  pju-ts  of  the  trussed  frame  ai'c 
well  disposed  for  obtaining  this  result, — more  esiiecially  in  the  upright 
part  of  the  side  of  the  ship  ;  whilst  the  part  whirli  comes  in  the  bilge  of 
the  ship  can  yield  but  little  support  to  resist  lougitudinal  bending. 

When  a  strain  is  brought  upon  a  ship  tending  to  produce  a  bending  or 
arching,  the  trusses  and  longitudinal  pieces  arc  acted  upon  by  being  com- 
pressed ;  this  compression  has  a  tendency  to  force  the  body  out  by  the 
strength  of  the  fibres  ;  but  as  the  riders  or  braces  sustain  tlic  whole  pres- 
sure, they  resist  it  by  being  brought  into  a  state  of  extension,  and  gi\{- 
their  support  by  the  strength  of  their  fastenings.  The  whole  frame  is 
therefore  acted  upon,  and  each  part  of  it  oficrs  its  appropriate  resistance 
to  any  alte  ration  being  produced  in  the  form  of  tlu;  body,  which  cannot 
bend  except  as  the  materials  and  workmanship  are  imperfect.  {See  Philo- 
snphirai  Transactions  of  1811,  Part  II.,  p.  301.) 

The  trussed  frame  was  not  applied  by  sir  Robert  Seppings  to  large  fri- 
gates, but  instead  of  it  there  is  a  combination  of  thick  strakes  {a,  Piatt- 
27),  and  iron  plates  or  ridere,  A,  the  latter  being  worked  over  the  strakes. 
The  thick  strakes  are  brought  immediately  over  the  joints  of  the  timbers, 
and  he  in  such  a  direction  over  the  inside  of  the  fnunc  as  to  take  ncarlv 
their  shortest  distance  over  the  inner  surtace  of  the  fi-anie  of  the  ship  longi- 
tudinally. Two  of  these  strakes  are  combined  tog(^ther,  one  pair  over  the 
door  and  the  other  pair  over  the  first  futtock-heads,  and  the  iron  riders  ai'c 
placed  over  these  strakes.  These  riders  extend  from  four  inches  below  the 
lower  deck  shelf,  and  receive  two  bolts  below  the  floor-head ;  they  arc  gene- 
rally about  IJ-inch  thick  and  6  inches  wide,  and  they  arc  placed  at  about 
the  same  im  lination  as  the  timbers  in  the  trussed  frame,  with  the  upper 
pjirt  inclining  forward  in  the  fore  body,  and  aft  in  the  after  body.  They 
are  in  two  lengths,  joined  by  a  scarph  about  0  feet  long,  and  lie  side  by 
side,  crossing  the  first  head  ;  at  the  upper  end  they  are  about  5  feet  ap:u^, 
Ijring  on  the  inside  ])lank  ;  and  at  the  lower  end  they  arc  ])rou^dit  under 
the  planking,  tliat  is,  between  the  timber  and  thick  strakes  on  the  fioor  and 
first  futtock-heads.  This  system  might  be  improved  by  having  several  pairs 
of  longitudinal  binders,  or  thick  strakes,  a,  and  iron  riders  l}"ing  over  their 
inner  suifaoe,  {b,  Plate  ZS) ;  it  would  then  form  a  combination  which  would 
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be  pix'ferable  to  the  trussed  frame  ;  it  would  be  also  less  expensive,  and  take 
up  less  room  in  tlie  liokl,  whilst  the  connections  would  be  more  uniformly 
maintaiiu^d,  and  the  support  it  would  yield  would  be  more  rejjidarly  distri- 
buted over  the  whole  body  ;  for  when  any  pressure  is  brought  upon  this 
system  of  thick  strakes  and  phites,  the  longitudnial  binders  are  prevented, 
by  the  trusses  (c,  Plate  28)  between  them,  from  approachina;  eaeli  other, 
and  the  triusses  arc  subject  to  a  compression ;  whilst  the  iron  riders  (//i 
hold  the  whole  in  a  mass  and  prevent  a  separation  from  taking  place,  us 
thev  are  acted  on  in  such  a  wav  that  they  will  resist  extension.  Tlie  Ijolts 
which  secure  these  riders  always  pass  through  the  iron  riders,  besides  the 
frame  of  the  shi})  and  the  outside  plaukiugj  so  that  the  whole  is  coustituted 
one  uniform  mass.* 

There  appears  to  be  two  points  of  objection  to  sir  Robert  Seppin{;s's  mode 
of  applying  the  iron  riders  to  frigates  [Plate  27)  :  the  first  is,  their  being 
inclined  towards  the  extremities;  for,  with  this  inclination,  the  iron  resists 
only  edgewise  any  alteration  in  the  form  of  the  ship ;  conse(picutly  the 
whole  strain  is  brought  transversel}'  on  the  fastenings,  and  can  act  only 
partially  upon  the  bolts ;  but  if  tliey  m  ere  inclined  from  the  extremities, 
the  iron  riders  would  resist,  by  extension,  in  the  direction  lengthwise,  any 
alteration  in  the  form  of  the  ship, — and  all  the  fastenings  would  resist 
together.  Tlie  otlier  objection  is  that  of  bringing  the  lower  length  of  the 
rider  on  the  frame,  instead  of  bringing  the  whole  over  the  planking  :  this 
mode  of  applying  it  prevents  the  wliole  of  the  planking  from  acting  in  a 
mass,  or  as  one  entirctrussed  frame.  In  whatever  form  trusses  are  ajiplicd, 
if  it  is  by  riders  constituting  a  frame  to  act  in  resisting  the  ureliing  or 
bending  of  the  ship,  it  must  still  be  considered  as  only  a  modified  appli- 
cation of  the  i)rinciple  at  first  proposed  by  sir  Robert  Seppings,  when  he 
w:is  master  shipwright  of  Chatham  dockyard. 

The  other  parts  of  this  system  of  building  are,  the  connection  of  the 
beams  with  the  sides  of  the  ship,  and  the  mode  of  laying  the  flat  of  the 
decks.  Sir  Robert  Seppings,  in  common  with  other  inventoi-^  and  innova- 
tors, had  to  watch  the  working  of  his  plans,  and  to  determine  the  ultimate 
application  or  a  modification  of  them,  as  facts  and  experience  developed 
their  suitableness  or  otherwise.  This  obsenation  a])plics  particularly  to  his 
[)lan  of  leaving  the  beams  short  at  one  end,  and  having  wedges  so  as  to 
bring  the  ends  of  the  beams  and  the  sides  of  the  ship  into  contact ;  and 
that,  as  the  side  of  the  ship  fell  out,  which  they  used  to  do  in  small  degrees 
before  this  system  was  tried,  these  wedges  were  to  be  set  up  to  answer  the 
piuppose  of  the  iron  templates,  which  used  formerly  to  be  driven  between 
the  beam-ends  and  the  side,  to  prevent  the  beam  and  the  side  from  work- 
ing. This  was  soon  found  not  to  answer  the  purpose,  as  the  wedges  became 

*  The  Committee  of  Mastor  Shipwrights,  who  sat  ai  Woolwich  on  the  constructioii  of 
ihips  early  in  the  j«w  184i»  proposed  a  oombinatioii  vny  similar  to  that  which  has  beea 
just  deseribciL 
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Io<)8(;,  niul  it  waii  diiRcult  to  set  tlicm  up,  and  tlic  beams  were  alluwcd  to 
work  in  a  grciiter  degree  than  they  had  done  before. 

It  has  been  observed  that  tlie  trussed  frame  wjis  introduced  to  present  a 
resistance  to  any  change  of  form  in  tlie  ship,  by  distrilnitinj;  a  more  uniform 
support  over  the  wliole  system  ;  and  that  by  taking  away  the  footwalinjj 
or  ceiling,  and  filling  in  the  openings,  a  greater  resistance  to  compression 
was  pro\ided.  As  a  third  provision  to  this  effect,  shelf-picccs  {a,  fig.  6,  Plait 
25),  and  thick  water-ways  (A,  fig.  G)  were  introduced  ;  these  not  only  con- 
stitute a  greater  resistance  to  extension  in  the  upper  part  of  the  body,  but 
they  form  a  better  connection  of  the  beam-ends  to  the  sides,  and,  by  beuig 
continuous  in  their  support,  give  a  degree  of  firmness  wliicli  was  not  obtained 
in  tlie  old  method  of  building  j — and  when  a  deformation  tlien  took  place, 
and  the  resistance  opposed  by  the  various  parts  was  overcome,  a  working 
was  produced  amongst  the  parts  ;  and  us  tlu;  ditlcrcnt  forces  continued  to 
act,  there  was  a  continual  uneasiness  produced,  and  cfi'ects  followed  wliich 
were  more  and  more  disastrous  to  the  system,  at  the  same  time  tliat  they 
were  a  source  of  constant  annovance  to  the  crew  bv  allowing  the  water  to 
pass  in  through  the  seams ;  and  every  means  that  was  used  to  streugthen 
the  combinations  in  the  old  system  failed  of  producing  a  permanent  im- 
provement in  it,  for  the  additional  strength  given  by  them  was  soou  over- 
come, and  the  parts  agiun  became  leaky. 

The  shelf-pieces  and  thick  water-ways  were  used  in  French  and  other 
foreign  vessels  before  sir  Robert  Seppings  proposed  the  application  of  them 
to  English  ships,  but  the  shelf-])ieccs  were  ajjplied  to  oidy  small  vessels, 
and  they  were  neither  used  iu  a  systematic  form  nor  brought  to  act  so 
much  in  conjunction  in  supporting  the  beams,  and  in  securing  the  ends  of 
thcni  to  the  sides  of  the  ship.  The  French  water-ways  and  bindiiig-strukcs 
kfiU'  ^^^fif-f^  25)  constituted  an  excellent  condjination,  and  acted  well  iu 
preventing  the  separation  of  the  beams  from  the  side,  as  the  f.istenings 
were  more  directly  in  the  hue  of  the  beam,  and  consequently  they  were  in 
the  line  of  the  pull  to  prevent  separation ;  and,  cus  a  i)lan,  it  was  equal  in 
merit  to  the  thick  water-ways  and  binding-stiakcs  introduced  by  sh*  Robert 
Seppings,  if,  indeed,  it  did  not  excel  these  :  and  sir  Koljcit  Seppuigs*s  plan 
of  water-ways  and  binding-strakcs  can  be  considered  as  entitled  to  pre- 
ference Oidy  when  they  arc  in  connection  with  diagonal  decks,  to  wliich 
experience  and  obsen'ation  have  pointed  out  some  objections. 

In  addition  to  what  has  been  stated  of  the  combination  of  the  different 
tiud)ers  \s  liich  were  brouglit  on  the  inner  siu-face  of  the  frame  of  the  ship, 
sir  Robert  Seppings  introduced  a  new  mode  of  combining  the  fnuuc-timbers 
themselves  by  luiving  the  heads  and  heels  of  these  timbers  square,  with  a 
circidar  eoak  in  their  ends  instead  of  chocks  in  their  heads  and  heels,  as 
they  luul  until  1818,  when  the  new  combination  was  ordered  to  be  tried. 
This  was  done  to  dinunish  the  number  of  small  angidar  chocks,  which, 
witliuut  cuutributing  tu  strength,  promoted  decay,  by  thck  surfucci}  slu'iuk- 


uiyiii^oo  by  GoOglc 


Digitized  by  Google 


Google 


INTKODVCTION  OF  TU£  ROUND  STERN  AND  BOW.  2(X> 

ing,  luid  openings  being  formed  for  the  accumulation  of  filth  and  the  growth 
of  fungus.  The  heads  and  heels  of  the  timbers,  as  they  were  formei  ly 
combined  with  chocks,  are  shown  in  fig,  1,  P/a/«  29^  and  the  square  heads 
\\\fig.  2«  The  use  of  chocks  at  the  heads  and  heels  of  the  timbers  was  in- 
trodnced  in  1714,  with  the  view  to  the  more  ad?antageous  conversion  of 
timber. 

That  ft  labatantial  bow  and  item,  ao  ooDatnicted  as  to  mount  a  good 
annament,  at  tbe  same  time  that  tbqr  oonatitate  a  protection  to  the  mcu 
when  they  are  fired  into  by  tiie  enemy,  is  a  matter  of  great  importance  in 
naval  engagements,  must  be  obvious ;  bnt  this  snfBciency  of  annament 
and  prolectioa  oonld  not  be  had  with  Hie  bows  and  sterns  constructed  after 
the  old  method,  Fievioasly  to  the  introduction  of  rir  Bobert  Seppings's  al- 
terations, the  bow  was  straight  across  at  the  cat-head,  so  low  as  to  be  in  aline 
with  the  upper-deck  portsill,  (Pleife80,/^.2,)  and  was  boarded  across  with 
thin  boarding  and  stantlons.  But  as  this  was  not  suffident  to  resist  even 
grape-shot,  the  crew  were  much  exposed  to  the  raking  fire  of  the  enemy  \ 
fat  it  was  observed  in  the  Vkiorf,  after  tlie  battle  of  TrafiUgar,  that  wlutot 
in  mai^  cases  the  hirgcst  diot  had  not  gone  through  the  round  and  solid 
part  of  the  bow,  the  grape-shot  had  passed  thiouf^  this  buDc-lieftd.  This 
was  not  the  only  defect  in  the  old  form  of  the  bow— it  was  deficient  m 
strength ;  and  although  it  had  to  resist  the  greatest  impulses,  yet  it  was 
one  of  the  weakest  parts  of  the  ship,  and  was  constantly  subject  to  leaks, 
by  wbieh  tiie  stores  in  the  gunner's  store-room  were  exposed  to  damage ; 
and  as  the  leaky  condition  of  the  bow  admitted  the  water,  it  diminished 
the  durability  of  the  ship.  An  alteration  was  then  necessary  for  strength, 
for  the  preservation  of  the  ship  firom  decay,  for  the  preservation  of  stoves, 
for  the  comfort  of  the  crew,  and  for  the  purpose  of  armament  and  pro- 
tection. 

To  have  the  bow  constructed  with  eflbctiTe  capabilities  fbr  offence  and 
defience,  is  justly  deemed  a  matter  of  primary  in^portance  in  construction, 
and  Hie  alteration  which  was  made  supplied  what  was  deficient  m  the  several 
respects  just  mentioned.  The  superior  manner  of  combining  the  two  sides, 
and  the  more  suitable  disposition  of  the  hawse-timbers,  have  rendered  this 
connection  aa  complete  as  that  of  any  part  of  the  ship-HSomplete  both  as  to 
strength  and  tightness ;  whilst  the  whole  of  the  bow  is  equally  strong  to 
bear  the  percussion  of  shot.  The  canning  of  the  rounding  of  the  bow 
completely  up  has  abo  made  it  practicable  to  arm  the  bow,  so  that  in  some 
of  the  three-dedked  ships  twelve  guns  may  be  fired  ui  Unes  parallel  to  the 
keel,  whikt  some  frigates  nugrfire  similarly  six  guns.  {PbUedO,fig.  2.)  The 
iVaamr,  which  was  cut  down  in  1801,  was  the  first  ship  that  had  the  round 
bow  left  on,  bat  it  was  several  years  afterwards  that  the  improvement  was 
first  applied  to  new  ships. 

The  other  alteration  affecting  the  armament  of  the  ship,  was  that  of 
gi>ing  a  cureular  form  to  the  stem.  This  provided  for  a  more  formidable 
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battery^of  inch  a  fonn  that  gmia  nugfat  be  run  out  lo  fiur  at  to  <Kmmi  A  the 
danger  firom  the  explosion;  andtheeonitructionwasalMSDdiastogivemnch 
greater  strength  to  the  stem  of  the  ship.  The  old  sqnare  stem  {Plate  81, 
Jig,  I),  was  certainly  not  of  a  oonstmction  suited  to  present  an  effident  de- 
fence, and  it  was  not  strong;  and  it  has  been  disputed  whether  sir  Robert 
Seppings  obtained,  in  lus  first  oonstmction  of  a  areolar  stem,  all  the  advan- 
ta^  that  were  desirable*  But  whatever  might  be  the  intrinsic  valve  of  the 
alteration  which  he  introduced,  thiere  was  this  to  be  regarded  in  connection 
with  it  as  unequiTOcal,  that  it  led  the  way  to  improvement  as  to  effect  and 
appearance  also,  although,  in  the  hitter  respect,  it  might  fidl  below  the 
requirements  of  taste.  Still  it  must  be  confessed,  that  whilst  so  much 
depends  upon  effidmit  armament,  it  is  a  part  of  sound  poHigr  to  secure 
this,  although  it  may  be  necessary  to  surrender  something  desirable  in 
appearance,  and  to  incur  some  additional  expense.  There  was  thia  new 
advantage  in  circular  stems,  that  they  could  be  armed  in  sndi  •  way  as  to 
leave  no  point  indefensible— an  advantage  whidi,  in  several  engagemcnti 
during  the  last  war,  the  ships  with  the  old  square  stems  were  proved  not 
to  possess.  The  importance  of  tins  more  perfect  defence  might  then  be 
sufficient  alone  to  determine  a  preference  to  the  circular  stem;  but  the 
greater  protection  whidi  it  provided  fer  the  men  in  time  of  action  might 
be  deemed  as  something  additional  to  this  importance,  whilst  the  improve- 
ment as  to  strength  stiU  further  enhanced  the  Talue  of  the  alteratioa.  fhe 
objection  which  has  been  sometimes  made  to  drcnlar  sterna— ^diat  in  time 
of  war  foreign  ships  are  generally  those  wHah  retreat,  and  that  we  are 
therefore  teaching  our  enemies  to  defimd  themielves  more  eflhctnally  againrt 
U9 — appears  to  be  without  suffident  ground;  fer  it  is  never  certain  that 
British  ships  will  not  be  honourably  placed  in  sndi  drcomstances  as  to  be 
obliged  to  resort  to  the  use  of  a  retreating  batteiy  fer  defence;  nor  can  the 
discretion  of  dispensing  with  a  stem  batteiy  be  feiiiy  calcnlated  oa  in 
general  engagements.  It  is  farther  inqpwtant  to  provide  against  what  is 
▼eiy  likdy  to  be  the  necessity  of  our  navy  in  the  event  of  a  wur,  which 
might  bring  against  us  a  fermidable  array  of  steam^sh^s,  eapedaUy  in  the 
service  of  blockading,  should  that  be  again  resorted  to ;  aa  in  aodi  service 
the  steanL-Tcssels  could,  with  much  more  dexteiily,  peifenn  the  port  which 
was  formerly  conducted  by  gun-boots. 

It  was  not  long  after  the  dreular  stems  had  been  introdnoed,when  there 
appeased  several  competitors,  either  laying  daim  to  the  original  deaigny  or 
suggesting  alterations  by  way  of  improvement  on  this  design.  ( Plate  82, 
JSf.  1.)  In  December  1819,  Mr.  Roberts  proposed  an  cU^lioal  stem,  in- 
stead of  the  circular;  but  the  originality  of  this  femi  has  been  ainoedafaned 
byMr.Blake.  That  the  elliptical  stem  (Pfale  83,  J^.  2)  has  a  and 
more  degant  appearance  cannot  be  denied ;  but  whilst  this  is  only  a  secon- 
dary object  in  construction,  it  mi^  with  propriety  constitnte  a  ground  of 
preference^  if  it  can  be  obtained  without  any  practical  disadvantage. 
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To  have  effective  hows  ami  sterns  is  a  condition  w  hich  is  now  uuide  im- 
perative by  the  board  of  admiralty,  a  condition  necessarily  a])plicable  to  all 
classes  of  ships;.  The  details  of  this  condition  should  require  that  the  right- 
aft  and  bow-guns  should  be  fired  in  a  line  parallel  to  the  keel  without  any 
obstruction ;  that  the  quarter-guns  should  train  so  as  to  cross  the  fire  of 
both  the  broadside-gun  and  the  right-aft  guns ;  that  the  bow-guns  should 
train  to  cross  the  fire  of  the  gun  in  the  next  port  to  the  bow-gun,  and  that 
this  gun  should  cross  the  fire  of  the  foremost  broadside-gun  ;  and  that  there 
should  not,  in  any  case,  be  an  obstruction  within  an  angle  of  45^^  of  the 
axis  of  the  gun,  so  that  the  cone  which  is  fonneci  b}'  the  i^xplosion  may  be 
perfectly  clear  of  everything  tliat  would  involve  danger  to  the  ship.  {Plate 
32,///.  3.)  Whilst  these  conditions  are  observed,  the  form  may  be  varied 
according  to  the  taste  of  the  projector. 

In  the  years  1818  and  1819  the  number  of  seamen  and  marines  granted 
for  the  naval  sendee  was  twenty  thousand.  For  the  first  of  these  years 
their  maintenance  was  at  the  rate  of  L I  6s.  a  man  per  month ;  and  for  the 
last,  it  was  at  the  rateof  j£4  3.f.  Od.  In  1818,  the  ordinary  expenses  of  the 
nnvy  were  provided  for  by  the  sum  of  £2,480,680  1 7s.  Sd.,  and  the  extra- 
ordinary expenses,  by  jSl,787,18I  ;  and  the  total  of  the  sums  voted  for  the 
maintenance  of  the  navy  was  5  17,809  1 7s.  ^d.  In  1819,  the  sum  granted 
for  the  ordinary  expenses  of  the  navy  was  i::2,483,013  12.v.  7d.,  and  that 
for  the  extraordinary  expenses  was  £1,631,628;  and  the  amount  of  the 
various  sums  voted  for  that  establishment  was  j66,527,781  12^.  7d.  luthe 
vcar  1820,  the  number  of  seamen  and  marines  was  increased  bv  three 
thousand  men,  and  the  allowance  for  their  maintenance  was  at  the  rate  of 
J^k  4j».  6d.  a  man  per  month.  The  sum  granted  for  the  ordinary  expenses 
of  the  navy  was  jC2,480,566,  and  that  for  the  extraordinary  expenses  was 
£1,594,480 ;  and  the  total  of  the  various  sums  grauted  for  the  naval  service 
was  £6,691,345. 

As  peace  was  uninterrupted  during  these  years,  nothing  of  importance 
occiin-ed  to  diversify  the  services  of  the  navy,  of  which  a  moderate  estab- 
lishment was  kept  in  commission,  of  about  thirteen  or  fourteen  sail  of  the 
line,  and  an  average  of  about  ninety-five  sail  under  the  line.  Very  few 
ships  were  launched  during  these  years  ;  but  the  removal  of  old  and  unser- 
viceable ships  from  the  establishment  was  continued,  and  sixteen  ships  of 
the  line  and  ninety  ships  and  vessels  of  inferior  rates  were  sold  out  of  the 
service  or  taken  to  pieces  witliin  these  three  years.  Little  diminution, 
however,  occurred  in  the  serviceable  part  of  the  navy.  The  serviceable 
ships  in  ordinary  at  the  beginning  of  the  years  1818, 1819,  and  1820,  were, 
of  the  line,  eighty-seven,  ninety,  and  ninety -one,  and  of  the  classes  below 
the  line,  there  were  one  hundred  and  seventy-nine,  one  hundred  and  fifty- 
seven,  and  one  hundred  and  fifty-two ;  the  reductions  which  took  place 
were  in  the  classes  below  the  24-gun  frigates.   In  ftict,  the  real  amount  of 
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the  navy  had  rather  inci-caswl  during  this  period :  at  the  fint  of  these  ditcs, 
the  tonnage  of  the  8cr\'iccablc  part  of  the  uuvy  was  351,79G  tons,  and  at 
the  lait  date  it  was  351,992  tons, — being  an  increase  of  3,19C  tons. 

From  the  year  181 G  to  1824,  nothing  of  a  hostile  character  occurred  to 
require  the  acn-ice  of  any  part  of  the  British  navy.  In  the  latter  year  the 
East  India  Company  required  some  assistan<x}  £rom  the  navy,  in  carrying 
on  the  Burmese  war;  and  that  assistance  was  rendered  by  a  squadron 
which  co-operated  vigorously  with  the  troops  employed  in  that  service,  and 
contributed  materially  to  the  successful  result  of  that  war. 

The  next  naval  action  was  that  of  Navarin,  which  was  fought  in  October 
1827.  The  opposite  fleets  were,  those  formed  by  the  combined  squadrons 
of  England,  IVance,  and  Bussia,  and  those  of  Turkey  and  £g}'pt.  The 
object  of  the  combined  mtedferenoe  of  European  navies  whidi  led  to  this 
event,  was  the  roprcaaion  of  diaoirden  whieh  had  ttiwn  in  the  Archipelago 
and  eastern  parts  of  the  Medttenanean  sea,  under  the  oppKtiion  to  whidi 
the  Gieehs  were  subjected  by  their  Turkish  masters.  In  tfaair  degraded 
condition  th^  eanried  on  an  eitenslTe  praetioo  of  piracy^  in  the  objects  of 
which  there  was  no  discrimination ;  and  hence  the  Levant  conunerce  of  all 
countries  was  exposed  to  their  defuredatuma. 

But  it  appeared  that  any  temporary  ched^  which  might  he  Imposed  en 
the  practice  of  pbacy,  by  sending  out  an  armed  force,  would  be  Insnflhaent 
to  obtain  a  permanent  secnrity  for  commerce,  unless  an  improvement  were 
effected  in  the  condition  of  the  Greeks.  Hie  dHMtion  of  naval  power  in 
the  Levant,  under  vice-admiral  sir  Edward  Codrington,  in  oonnection  witli 
the  Fr^ch  and  Russian  rear-adnurals,  does  not  upgtmt  to  have  been  do- 
signed  to  be  employed  otherwise  than  to  restrain  the  Tnikish  fleet  finom 
carrying  on  the  war  against  the  Greeks,  until  peace  oould  be  restored  by 
the  negotiation  of  the  mediating  parties,  or  in  the  event  of  that  negotiation 
proving  inoffectuaL 

The  British  ships  in  the  combined  fleet  were  one  of  i  i^^Uty  guns,  and  two 
of  seventy*four;  one  firigate  of  fifty  guns,  one  of  forty -eight,  one  of  forty- 
two,  and  one  of  twenty-eight ;  one  gun-brig  of  eighteen,  and  three  of  ten 
guns.  The  Rench  had  three  74-guu  ships,  one  00-gnn  shqp,  one  44.gun 
frigate,  and  two  schooners.  The  Bnssian  squadron  conaisted  of  four  ships 
of  seventy-four  guns,  one  frigate  of  fifty,  and  three  of  forty-eight  guns. 

The  combined  Turiush  and  Egyptian  fleets  consisted  of  three  ships  of  the 
Ime,  fifteen  large  frigates,  and  eighteen  corvettes,  besides  a  large  nninber 
of  vessels  of  inferior  classes,  and  gun-boats.  The  commander-in-chief  of 
this  fleet  regarded  with  distrust  the  presence  and  interfrrenoe  <tf  sir  Edward 
Codrington.  When  therefore  the  fleet  under  his  ccmunand  was  anchored  in 
the  harbour  of  Navarin,  all  the  ships  and  vessels  were  arranged  so  that  they 
should  be  able  to  present  the  be^t  possible  defence. 

The  combined  fleet  entered  the  harbour  of  Navarin,  doubtless  prepared 
for  the  event  which  it  was  highly  probable  would  occur.   The  ntuation 
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which  the  Turkisli  fleet  had  already  assumed,  indicated  that  a  conflict  wns 
contemplated ;  and,  as  it  wsis  moored  in  a  curve,  the  English  and  their 
confederates  anchored  to  leeward,  on  the  outside  of  the  curve,  that  none  of 
their  ships  might  be  exposed  to  the  concentrated  fire  of  the  enemy.  In  a 
message  which  piiased,  before  any  hostile  demonstration  took  place,  the 
British  admiral  warned  the  Turkish  admiral  of  the  consequences  of  aggres- 
sion, and  informed  him,  that,  should  he  fire  upon  the  ships  under  his  com- 
mand, such  firing  would  be  resented,  to  the  destruction  of  the  Turkish  fleet. 

Some  English  boats,  having  been  sent  to  make  a  communication  to  tlie 
commander  of  a  Turkish  vessel,  were  fired  upon,  and  a  lieutenant  and 
several  men  were  killed.  The  ship  from  which  the  boats  had  been  sent, 
opened  a  fire  to  protect  them  in  their  return.  From  this  commencement, 
the  battle  very  soon  became  general.  It  wa.s  sustaiutd  with  great  energy 
on  both  sides,  and  lasted  four  hours.  During  this  time,  one  ship  after 
another,  in  the  Turkish  fleet,  became  destroyed  or  disabled.  As  they 
became  disabled,  they  were  set  fuc  to  by  the  Turks,  and  ahiuidoncd, — to 
the  imminent  danger  of  the  combined  fleet,  which  was  to  leeward ;  and,  in 
the  end,  nearly  tlic  whole  of  the  Turkish  and  Egyptian  fleet  was  destroyed, 
or  so  disabled  as  to  be  incapable  of  further  resistance.  That  part  of  the 
fleet  which  was  destroyed,  consisted  of  the  following  classes : — one  ship  of 
the  line,  three  doublc-bankcd  frigates,  nine  frigates,  twenty-two  corvettes, 
nineteen  brigs,  one  schooner,  and  five  fire-ships, — a  number  which  consti- 
tuted about  two-thirds  of  the  combined  Tiu  kish  and  Egyptian  fleet,  inde- 
pendently of  the  transports  attending  on  that  fleet. 

The  tluree  Enghsh  line-of-battle  ships  suftered  so  much  in  the  action, 
that  the  admiral  deemed  it  necessary  to  send  them  to  England,  as  soon  as 
they  should  have  received,  at  Malta,  the  repairs  which  were  requisite, 
to  fit  them  for  that  voyage.  And  both  the  English  and  their  allies  sus- 
tained a  considerable  loss  in  killed  and  wounded. 

On  the  S/Uj^lf/  qf  Ship4niiU&ng  Timber, 

The  advantage  of  having  a  proper  supply  of  ship-building  timber,  appears 
to  have  been  well  understood  at  an  early  period  ;  as  we  find  that  Henry 
VIII.,  who  was  weU  acquainted  with  the  importance  of  promoting  the 
naval  force  of  the  country,  and  used  every  means  towards  its  advancement, 
made  laws  for  the  planting  and  preservation  of  timber.  Elizabeth  also,  in 
1559,  issued  orders  for  preserving  timber  fit  for  ship-building. 

But,  it  was  during  the  seventeenth  century,  when  the  British  navy  was 
advancing  rapidly  in  importance,  and  increasing  very  greatly  the  demand 
for  oak  timber,  that  the  native  resources  for  the  supply  of  this  article  were 
found  to  be  rapidly  diroinisliing,  insomuch,  that,  according  to  Evelyn,  the 
])rico  of  oak  timber  had  been  quadrupled  within  a  few  yean.  And  this  state- 
ment is  verified  by  a  comparison  of  the  value  of  timber  in  1688,  when  Charles 
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the  First  sold  to  sir  John  Wiutour,  the  timber  growing  in  Dean  Forest, 
with  the  price  of  timber  soon  alter  the  Restoration.  In  tliis  sale  of  the 
forest  timber,  tlic  king  reserved  for  the  use  of  the  navy  15,000  tons,  with 
a  condition  that  any  deficiency  of  this  quantity  should  be  supplied  by  the 
grantee,  at  the  rate  of  nine  shillings  a  ton,  "  or  the  king  to  take  more  at 
that  rate."  And  in  a  committee  of  the  House  of  Commons  that  sat  in 
1664,  the  value  of  this  timber  was  estimated  genendly  at  \Ss.  4-d.,  and 
that  which  was  fit  for  the  navy  only,  at  15*.  per  ton,  or  about  185.  9d.  per 
load ;  being  nearly  double  the  price  at  which  naval  timber  was  sold  in  the 
early  part  of  the  reign  of  James  I.  The  contract  prices  which  were  paid  for 
straight  and  compass  timber,  from  1663  to  1665,  varied  from  £2  to  £2  I5s. 
6d. ;  and  for  knee  timber  the  prices  varied  from  £2  15*,,  to  £^  2s.  (yd.  per 
load.  And  the  diminution  in  the  quantity  of  timber  which  thus  advanced 
its  price,  produced  some  alarm  as  tlie  future  wants  of  the  navy  were  con- 
templated :  a  few  years  after  the  Restoration,  owing  to  the  devastation  made 
during  the  civil  wars,  and  the  cultivation  of  young  timber  being  totally 
neglected  at  that  period,  the  commissioners  of  the  navy  became  apprehen- 
sive that  there  would  soon  be  a  deficiency  of  oak  timber  for  the  consump- 
tion of  the  dockyards,  and  represented  the  matter  to  the  fellows  of  the 
Royal  Society,  requesting  their  advice.  And  Mr,  Evelyn,  one  of  the 
fellows,  recommended  that  "an  universal  plantation  of  all  sorts  of  trees 
should  be  encouraged,  as  the  only  way  of  ensuring  a  sullieicnt  supj)ly  in 
future  and  to  promote  this  object  he  published  several  valuable  writings 
on  forest  trees,  at  dilVercnt  times,  from  KHH  to  1701-.  To  a  very  con- 
siderable extent  this  advice  was  acted  on  :  and  lie  saw,  within  a  few 
years,  the  success  of  the  extensive  and  laborious  inquiry  which  he  had 
made,  and  of  tiie  adnce  which  he  gave,  as  the  result ; — for  in  dedicating 
the  third  edition  of  his  work  to  Charles  II.,  in  1678,  he  says,  "I  need 
not  acquaint  your  majesty  how  many  millions  of  timber-trees,  beside 
infinite  others,  have  been  propagated  and  jjlantcd  throughout  your  vast 
dominions,  at  the  instigation  and  by  the  sole  direction  of  this  work,"* 

The  interest  excited  by  these  writings  appears  to  have  })('rva(led  almost 
every  part  of  the  kingdom,  and  to  have  continued  to  the  end  of  the 
seventeenth  century,  securing  a  just  attention  to  timber  in  the  royal  forests, 
especially  in  the  forest  of  Dean,  as  well  as  promoting  the  cultivation  of 
timber-trees  on  private  estates.  It  appears,  however,  that  a  regard  to 
this  subject  declined  very  materially  after  this  period ;  but  there  was  then 
an  ample  quantity  of  young  trees  advancing  slowly  to  maturity,  and  no 
care  seems  to  have  been  taken  to  secure  a  succession  of  well-grown  timber. 
And  both  the  commissioners  of  land  revenue,  in  their  eleventh  report,  laid 
before  parliament  in  1792,  and  the  late  viscount  Melville,  wlu  n  first  lord 
of  the  admiralty  in  1810,  in  a  letter  to  Mr.  Percival,  admit  that  the 
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•npplies  of  timber  for  the  navy  during  the  reign  of  Qeaatgd  III.,  were  the 
result  of  that  attention  to  the  pkntiiig  of  timber-treet  which  had  been 
excited  by  the  writings  of  Evelyn. 

In  that  report  it  is  lemarked  that,  "  as  it  is  aimott  universally  allowed 
that  oak  trees,  to  grow  to  a  size  fit  for  the  nafj,  lequire  from  80  to  150 
ymn,  aooording  to  the  quality  of  the  aoili,  it  is  probable  that  the  vast 
quantities  of  great  timber  consumed  by  our  navy,  during  the  present 
reign,  were  chiefly  the  produce  of  the  plantations,  made  between  the 
Restoration  and  the  end  of  the  last  century,  on  private  property  in  almost 
every  part  of  England,  as  well  as  in  the  royal  forests."  And  lord  Melville 
■ays,  "  If  an  example  be  wanting  of  the  benefits  to  be  produced  by  the 
diffusion  of  a  knowledge  of  the  state  of  timber  in  the  kingdom,  a  very 
•trong  proof  is  to  be  found  in  the  effect  which  was  produced  by  the  writings 
of  Evelvn.  The  vast  quantities  of  great  timber  consumed  by  our  navy 
during  the  present  reign,  were  chiefly  the  produce  of  the  plantations,  made 
between  the  Restoration  and  the  end  of  the  seventeenth  centur}',  on  private 
property  in  almost  every  part  of  England,  as  well  as  in  the  royal  forests, 
particularly  the  forest  of  Dean ;  and  which  had  been  occasioned  by  the 
publication  of  the  state  of  timber  in  the  kingdom,  and  by  looking  the 
danger  of  a  scarcity  boldly  in  the  face." 

From  the  period  of  the  Restoration,  the  price  of  oak  timber  continued 
to  increase  gradually,  till  about  the  year  1756.  The  contract  prices  at 
which  the  late  navy  board  obtained  oak  timber  in  its  rough  state  for  the 
dockyards  remained,  then,  without  any  increase  till  1792,  although  the 
current  prices  had  been  still  on  the  advance  during  those  thirty-six  years. 
The  consumption  of  timber,  too,  was  greatly  increased  during  that  period ; 
and  as  the  zeal  for  planting  had  declined  firom  the  close  of  the  preceding 
century,  and  tlie  royal  forests  had  not  been  tended  with  the  care  that 
was  necessary  to  productiveness,  the  quantity  of  timber  growing  through- 
out  the  country  had  been  so  much  diminishing  for  a  number  of  years  past, 
as  again  to  excite  serious  apprehensions  with  regard  to  the  future  supplies 
for  the  navv. 

This  was  the  ease  in  the  year  1771,  when  a  committee  of  the  House  of 
Commons  was  appointed  to  consider  how  the  British  na^T  might  be  better 
supplied  with  timber,  and  to  report  their  opinion.  It  appears  that  the 
evidence,  wliich  was  obtained  in  the  course  of  that  inquiry,  confirmed  the 
apprchcnsiou  of  approaching  scarcity  mIhcIi  hat!  occasioned  the  appoint- 
ment of  the  committee.  But  iis  the  committee  moved  the  house  to  dis- 
charge that  part  of  the  order  wliich  required  them  to  give  an  opinion  on 
the  subject,  no  means  were  brought  before  the  legislature  to  remedy  the 
evil, — the  end  of  tlic  intjuiry  was  not  arrived  at, — and  the  means  of  supply 
were  left  to  deteriorate,  without  any  plan  being  devised  toward  off  the  con- 
sequences of  tlie  threatened  scarcity. 

The  sources  of  supply  did,  therefore,  go  on  to  decline  during  the  subse- 
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quent  years.  In  March,  1791,  Mr.  Nichols,  purveyor  of  the  navy  fof 
Portsmouth  dockyard,  addressed  a  letter  to  John,  earl  of  Chatham,  then 
first  lord  of  the  admiralty,  pointing  out  generally  the  abuses  and  neglect 
which  prevailed  in  the  management  of  the  New  Forest,  its  diminished 
productiveness  of  timber  suited  to  naval  purposes,  and  suggc$>tin^  various 
arrangements  for  increasing  and  improving  tlic  growth  of  timber  trees 
there.  Tlic  statements  in  that  letter  showed  that  the  neglect  of  cultivation 
and  protection  was  general  in  the  forest,  and  that  therefore,  the  value  of  the 
forest  was  constantly  diminishing.*  Tliis  e\'idence  was  confirmed,  and,  as 
to  the  diminished  quantity  of  timber  grown,  it  was  shown  to  have  a  much 
wider  application,  when  most  extensive  inquiries  were  made  throughout  the 
kingdom  in  the  course  of  the  same  year ;  as  the  commissioners  received 
the  general  information  "  that  there  had  been,  within  memory,  a  great 
decrease  of  oak  timber  of  all  sizes  in  every  part  of  England,  but  that  great 
naval  timber  had  decreased  more  than  any  other ;  and  timber  in  hedge- 
rows which  (they  said)  was  most  valuable  for  naval  uses,  in  a  still  greater 
proportion  than  timber  gi'owing  in  woods ;  that  the  stock  of  great  timber 
was  then  so  much  and  so  generally  diminished  in  most  counties,  that  they 
would  not  be  able  to  continue  to  ftirnish  so  large  a  supply  as  they  had  done 
of  late  years."  And  hence  they  conclude,  "  That  if  the  prosperity  of  this 
country  should  continue,  the  consumption  of  oak  timber  for  its  internal 
purposes,  and  for  the  shipping  necessary  for  the  whole  of  our  trade,  in- 
cluding that  of  the  East  India  Company ,  would  at  no  very  distant  period, 
furnish  an  ample  demand  for  all  that  could  be  expected  to  be  produced  on 
private  property  in  this  kingdom ;  and  that  such  was  the  (then)  present 
state  of  the  growing  timber,  and  the  prospect  of  future  supply,  that  this 
country  would,  in  all  probability,  experience  a  fatal  want  of  great  oak 
timber,  and  become  dependent  on  other  powers  for  the  means  of  supporting 
her  navy,  if  care  were  not  taken  to  provide  a  supply  in  future,  by  the  im- 
provement and  better  management  of  the  royal  forests,  and  to  reduce  the 
consumption  of  it  by  the  utmost  care  Mid  frugality  in  the  expenditure." 

The  causes  of  this  diminution  on  private  estates  were,  to  a  considerable 
extent,  such  as  must  be  expected  to  be  permanent.  The  consumption  of 
timber  in  the  usefid  arts  had  been  increasing,  requiring  supplies  beyond 
the  const jiucy  of  jj^owth.  The  increase  of  population  had  been  associated 
w  ith  improvements  in  the  cultivation  of  the  land, — a  cause  of  the  dimi- 
nished supply  of  timber  whicli  hjis  still  gone  on  in  this  country  ;  hedge- 
rows liiid  l)ccu  grubbed,  and  the  land  brought  more  fully  under  tillage; 
and  tlic  a(h  aiitaLTCs  of  tillajro,  oflering  more  immediate  remimeration  to 
industry  and  rctiiin  of  capital  than  uoodlands,  it  cannot  be  supposed,  that, 
whilst  the  population  continues  to  increase  the  want  of  thoae  commodities 


*  The  way  in  which  the  royal  forests  are  managed  is  a  iubjeot  IngUy  worthy  of  atten- 
tion at  the  present  time. 
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whicli  arc  produced  by  agricwltnre,  the  cultivated  land  on  private  estates 
will,  to  any  extent  that  would  atlect  the  supplies  of  uavul  timber,  be  re- 
converted into  woodland.  (See  pages  108  and  109.)  All  the  information 
that  was  obtained  about  that  time  tended  to  strengthen  the  opinion,  already 
formed,  of  a  gradual  and  general  diminution.* 

And  in  conucxioii  with  the  various  other  causes  tending?  to  produce  a 
scarcity  at  that  period,  may  be  mentioned  the  fact  of  Phigland's  hanng  lost 
her  North  American  colonies,  and  the  consequent  obligation  on  merchants 
to  employ  British-built  ships,  to  the  exclusion  of  a  large  amount  of  colonial 
shipping  which  had  been  formerly  used.  It  was  estimated  that  this  increase 
in  the  quantity  of  Britisli  shipping  employed  in  commerce,  required  annu- 
ally an  additional  consumption  of  2.^,500  loads  of  timber. 

The  East  India  CJompany,  too,  had  increased  very  largely  the  amount  of 
their  shipping.  From  the  time  when  queen  Elizabeth,  in  the  forty-third 
year  of  her  reign,  granted  thcra  a  charter,  they  went  on  increasing  the 
qur-utity  of  their  shipping  till  1772,  when  it  amounted  to  61,000  tons.  The 
British  legislature  then  prohibited  them  to  build  any  more  ships  until  their 
amount  of  tonnage  should  be  reduced  to  45,000  tons.  Their  ships  were 
reduced  to  this  rpiantity  about  177G,  when  building  was  again  proceeded 
with;  and  in  1792  the  company's  sliips  amounted  to  79,913  tons.  In 
1811  their  English-built  ships  amounted  to  about  110,000  tons, — an  in- 
crease provided  for  by  the  average  annual  addition  of  about  1770  tons  of 
shipping ;  besides  any  increase  made  by  the  building  of  ships  at  Bombay. 

But,  above  all,  the  navy  itself  had  lately  risen  to  an  unprecedented  mag- 
nitude. The  progressive  increase  by  wliich  it  had  reached  its  present  state 
had,  in  fiict,  been  almost  continuous  from  the  time  when* it  became  a 


national  establishment,  in  the  reign  of  Uenry  VIII. 

Toiu. 

At  his  death  it  amomited  «io   12,456 

During  the  reign  of  SdwaidVL,  it  dedined  to    11,065 

And  at  the  death  of  Qneen  Maiy,  it  was  only   7,110 

In  the  leign  of  EUiabethy  it  mereased  to  about    17^10 

But  by  1618,  it  had  dinuniahed  to   16^040 


*  Tbdfalm  <rf  ftaaat  had  dtpoidi  rerj  mmdx  upon  the  fiidlity  or  the  difficulty  witii 
whkh  the  timber  maj  be  conveyed  to  the  plaoe  of  ooiisampti<Ht,  And  in  some  parte  of 
this  ooontiy  the  great  expense  of  land-carriage  in  getting  the  timber  to  market,  it  a 

discouragement  to  the  cidtivation  of  timber-trees  ;  sufficient  instances  of  this  are  seen 
in  several  forests,  wliich  have  beea  much  neglected,  and  become  almost  unproductive  of 
valuable  timber,  in  consequence  of  the  great  expense  of  land-carriage,  in  addition  to 
Other  expenses,  rendering  tlie  cultivation  of  timber-trees  unprofitable.  The  fonnation 
oflinetofiailiimy,paning  the  looality  of  Ibreste  from  wbioh  then  ia  no  ooavejiaoft  V 
water,  would  gnatly  increase  the  valae  of  tide  ipedea  of  property ;  and  as  it  would 
eupply  inducements  to  the  cuItiTation  of  forest  trees,  it  might  be  made  to  subsenre  tbo 
national  advantage  of  obtaining  a  more  ample  produce  of  timber  in  our  own  wnaixj, 
than  there  has  been  of  loto  years. 
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And  of  this,  rather  more  than  one-fourth  was  deemed 

unserviceable.  Tons. 

At  the  beginning  of  the  civil  war,  it  was   22,400 

And  at  the  Restoration,  it  was   57,463 

In  the  reign  of  Charles  II.,  it  rose  to    103,558 

But  at  the  abdication,  it  was  only   101,892 

At  the  death  of  William  III.,  it  was   159,020 

At  the  death  of  queen  Anne,  it  was    167,219 

At  the  death  of  George  I.,  it  waa    170,862 

At  the  death  of  George  II.,  it  waa   321,104 

In  the  year  1806,  it  waa   776,057 

And  in  1810,  the  50th  year  of  the  reign  of  Geo.  III.,  it  waa  800,000 

At  the  death  of  George  IV.,  in  1831,  it  was   544,846 

At  the  death  of  William  IV.,  in  1837,  it  waa    536,033 

And  in  1847   645,550 


Thia  includes  the  steam^  aa  well  as  the  sailing  part  of  the  British  navy. 

It  was  towards  the  close  of  the  laat  oeotuiy,  when  the  naval  and  com- 
mercial ahipping  of  Great  Britain  increased  ao  rapidly  the  demand  for  • 
timber  suited  to  ship-building,  that  the  greatest  apprehensions  were 
awakened  at  the  obvious  diminution,  as  it  has  been  remarked,  in  the 
sources  from  whicli  supplies  of  oak  timber  could  be  obtained.  Having 
leceiTed,  from  all  parts  of  England,  concurrent  information  as  to  this 
fact,  and  with  the  view  to  a  &ir  exhibition  of  the  subject,  the  commia- 
sioners  cited  the  accounts  of  two  survevs  of  some  of  the  royal  forests, 
which  were  made  at  an  interval  of  about  175  years.  The  first  of  theae 
waa  made  when  James  desirous  of  improving  his  exchequer  by  a  sale 
of  timber,  caused  the  woods  and  iwests  to  be  sarveyed,  that  it  might  be 
known  what  could  be  sold.  The  second  survey  was  made  by  order  of  the' 
Honae  of  Commons,  in  the  year  1783 ;  and  the  result  of  the  returns  is 
shown  in  the  following  taUe : 


1608. 

1783. 

Timber  fit  for 

Vtrzyed 

Timber  fit  for 

Dectjed 

tbc  Nkvy. 

tm*. 

the  Nat/. 

trees. 

Lottdi. 

Loads. 

Loadi. 

New  Forest .... 

115,713 

118,072 

33,666 

1,713 

AUcehdt  and  Woohncr 

ia,208 

23.934 

6,985 

5,924 

BereFoicst.   .  .  . 

4,258 

8,814 

161 

175 

Wbittlewood  Forest  . 

45,568 

1,472 

4,820 

7,200 

Sileiy  Fomt  •   •  . 

33,902 

1,673 

2.407 

5,653 

Sherwood  Forest  .  . 

31,580 

111,180 

2,326 

1-1.889 

Totsls .  .  . 

234,229 

265,145  1 

50,455 

35,554 

uiyili^oo  by 
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Hence  it  appears  that  the  sound  and  valuable  part  of  the  timber  growing 
in  these  forests,  had  been  diminished  in  a  greater  proportion  than  three- 
fourths,  in  the  period  whicii  elapsed  between  the  two  surveys ;  and,  but  for 
the  interest  whieh  had,  in  the  meantime,  been  exeitcd  by  the  writings  of 
Evelyn,  the  decrease  would  doubtless  have  been  still  greater. 

A  great  quantity  of  the  largest  oak  timber  produeed  in  this  eountr}'', 
was  appropriated  to  the  royjd  navy ;  and  the  average  consumption  of 
British  and  foreign  oak  in  the  naval  service,  in  the  government  dock- 
yards and  in  the  merchants'  yards,  from  the  year  1760  to  1788,  amounted 
to  50, 5  12  loads  annually. 

But  in  estimating  what  quantity  would  be  snfticient  for  the  maritime 
wants  of  the  country,  the  vast  amount  annually  consumed  in  the  building 
and  repair  of  commercial  ships  and  vessels  must  Ix;  taken  into  the  account. 
And  it  was  estimated,  Irom  evidence  obtained  in  the  year  1791,  that  this 
consumption  amounted,  one  year  with  another,  to  about  107,829  loads, 
including  the  East  India  Company's  ships,  and  transports  and  other 
vessels  employed  in  the  service  of  the  government.  Adding  to  this,  the 
average  annual  consumption  for  the  navy  as  above  stated,  the  total  amount 
required  annually  would  be  about  218,371  loads.  But  the  quantity  of 
shipping  employed  in  commerce  continued  to  increase  rapidly,  demanding 
ever}^  year  a  greater  quantity  of  timber.  In  1801  the  whole  amount  of 
British  mercantile  shipping  was  about  1,725,940  tons;  and  it  went  on 
increasing,  so  that  in  1808,  lord  Melville  stated  the  quantity  of  timber 
used  annually  for  this  purpose  to  be  349,900  loads.*  This  consumption 
then,  it  seems,  diminished ;  as,  in  the  returns  made  in  1811,  the  amount  is 
stated  to  be  about  258,079  loads;  in  the  same  year,  the  amount  of  British 
mercantile  shipping  was  2,163,094  tons;  and  by  the  year  1816,  it  had  in- 
creased to  2,489,068  tons,  exclusively  of  the  ships  belonging  to  the  settle- 
ments :  and  the  annuid  consumption  of  timber  necessai'ily  increased  too. 
In  1846,  the  sailing  part  of  the  commercial  shipping  registered  in  the  ports 
of  England,  Scotland,  Ireland,  the  Channel  Islands,  and  the  Isle  of  Man, 
amounted  to  3,089,429  tons ;  in  the  same  year,  the  commercial  steam- 
ships and  vessels  amounted  to  131,256  tons.  Estimating  the  average 
duration  of  sailing  ships  and  vessels  to  be  twenty-five  years,  then  the 
quantity  of  timber  required  annually,  to  keep  them  from  diminishing,  and 
also  to  maintain  them  in  good  repair,  would  be  about  197,8(X)  loads. 
Likewise,  the  quantity  of  timber  required  to  muiutaiu  the  commercial 


•  The  proportion  of  timber  oonsumed,  to  the  qiiantttj  of  ehippiBg  mainlaiiiedt  at  a 
note  noent  date  than  half  a  oentuijrago^  was  ooniidflnblj  greater  than  it  is  now.  Thia 

differanoe,  in  the  royal  narjr,  may  be  attributed,  fint  and  partiaHy.  to  the  great  amount 
of  repairs  in  ships  of  war,  consequent  on  the  frequency  of  st  a  fights  ;  and  partially  to 
the  general  want  of  economy  that  prevailed,  aa  a  sjatemj  ia  ail  the  govenuneut  dock- 
yards in  the  kingdom,  at  that  period. 
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steam  navy  at  its  present  amount  and  iu  good  repair,  estimating  that,  on 
an  average,  the  ships  and  vessels  composing  it  will  continue  running  for 
a  period  of  fifteen  years,  will  be  about  14,000  loads. 

At  the  present  time,  the  annual  consumption  in  building,  to  maintain 
the  royal  navy  at  its  present  state,  and  to  keep  it  in  repair,  cannot  be 
estimated  at  less  than  35,500  loads;  whilst  the  steam  navy  requires  an 
annual  expenditure  of  about  11,300  loads  of  timber,  for  building  and 
repairing,  to  prevent  diminution.    Hence,  the  total  quantity  of  timber 
required  annually  for  the  purposes  of  the  royal  anil  commercial  navies  of 
this  country,  would  be  about  258,600  loads,  without  estimating  anything 
prorisionally  on  the  highly  probable  contingency,  of  increase  still  going  on 
in  the  means  of  naval  war  and  in  those  of  commerce.    The  royal  navy 
amounts  to  about  532,500  tons  of  sailing  ships  and  vessels,  and  to  about 
113,050  tons  of  steam  ships  and  vessels;  thus  making  a  total  amount  of 
sailing  vessels,  of  3,621,926  tons,  and  of  steam  ships  and  vessels,  of  244,311 
tons.    To  keep  up  the  commercial  navy  at  its  present  amount,  we  have 
teen  that  211,800  loads  of  timber  are  required  annually;  and  to  maintain 
the  royal  navy  iu  its  present  state,  there  are  required  annually  about  46,800 
loads.    In  estimating  these  quantities,  we  have  allowed  about  1|  load  of 
timber  to  a  ton  of  commercial  shipping,  and  about  1^  load  to  a  ton  of 
shipping  in  the  royal  navy.    In  addition  to  these,  a  large  quantity  must  be 
allowed  for  repairs.    As  foreign  timber  is  generally  sided  or  squared  before 
it  is  brought  to  England,  an  addition  must  be  made  of  about  half  the 
quantity  of  timber  that  is  imported,  if  we  would  estimate  what  quantity 
must  be  grown  to  supply  the  maritime  wants  of  this  country;  for  about  one- 
third  of  the  timber,  in  its  rough  state,  is  lost  in  siding  and  squaring  it. 

As  the  consumption  of  oak  timber  has  increased,  and  the  native  growth 
of  it  has  not  been  answerable  to  the  demand,  occasioning  an  apprehension 
that  scarcity  would  prevail,  the  price  has  necessarily  increased  too.  Under 
auch  fear,  the  price  rose  from  £2  to  £2  15».  a  load,  soon  after  the 
Restoration.  The  great  consumption  in  the  latter  part  of  the  last  century, 
having  very  much  diminished  the  resources,  the  supply  of  oak  timber 
became  very  small  at  the  beginning  of  the  present  century ;  and  the  waut 
of  it  was  pressingly  felt  in  the  years  1802,  1803,  1804,  and  1805;  and 
the  price  went  on  increasing,  till,  in  1809,  it  was  j67  5«.  a  load.  By  the 
year  1615  it  had  risen  still  higher  in  price,  and  timber  of  the  same 
metings  was  purchased  at  £7  7s.  per  load.  When  the  demand  for  oak 
timber  for  the  navy  became  less,  after  the  war  terminated,  the  price  of  it 
fell  in  some  degree;  in  the  year  1833,  it  was  as  low  as  j£6  a  load,  and  it 
continued  to  be  supplied,  with  but  little  variation  of  price,  till  1841 ;  and  at 
the  present  time,  tamher  of  similar  metings  is  supplied  at  i£6  18#.  a  load. 

If  there  were  no  other  evidence  to  be  considered  in  this  matter,  that 
which  has  been  now  brought  under  notice,  would  be  enough  to  support  the 
conclusion,  that  the  produce  of  our  forests  and  of  the  private  estates  of  the 
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kingdom  is  not  sufficient'to  meet  the  requirements  of  the  country.  Yet  it 
may  be  supposed,  that  if  all  the  forests  were  brought  to  the  highest  degree  of 
productiveness,  and  that  every  propriety  of  land  paid  the  most  rigid  attm* 
tion  to  the  cultivation  of  timber,  and  secured  the  growth  of  all  that  Mb 
land  would  yield,  without  retrenching  the  advantages  of  tillage,  or  dimi- 
niahingt  he  amount  or  Taliie  of  pasture,  such  universal  care  might  otein 
a  fiiH  supply  fat  the  wants  of  the  country.  But  since  this  cannot  be  emi- 
Hrakted,  it  cannot  be  expected ;  and  at  the  present  time,  a  proportion 
eouiderably  less  than  one-half,  perhaps  not  more  than  one-third,  of  the 
whole  quantity  of  timber  expended  in  ship-building  is  English  oak ;  the 
other  proportions  being  chiefly  the  produce  of  different  quarters  of  ti&e 
world :  the  northern  and  southern  parts  of  the  European  continent,  British 
India,  Africa,  the  West  Indies,  and  North  and  South  America,  contribute 
respectively  to  this  supply ;  and  the  oocaiion  for  this  la  likely  to  be  per- 
maiMBitj  notwithstanding  any  encouragement  that  may  be  given  to  the 
eohiTatioD  of  oak  timber  in  our  own  country.  Let  na  Hien  anppoee  that  the 
proient  supply  of  English  oak  for  the  pnrpoeee  of  ihqp-bmlding  is  100,000 
loads  annually, — for  the  probability  is  that  it  does  noteseeed  this  quantity; 
but  the  smallness  of  the  quantity  is  the  direct  and  inevitable  consequence 
of  the  inadequacy  of  the  growth,  as,  bendee  fhe  preferenoe  which  is  oom- 
monly  given  to  English  oak,  it  would  be  a  part  of  economy,  to  have  a 
larger  proportion  of  it  than  can  now  be  obtained^  fiir  the  nsea  of  ahip- 
bnilding  in  all  the  royal  dockyards  of  the  oonntiy. 

Oak. — ^Ftneign  oak  baa  been  used  in  this  coontry  fat  the  pm-pose  of 
ihip-building ;  and  as  eariy  aa  the  year  1763,  when  the  poeecnion  of  Canada 
was  confirmed,  as  a  part  of  the  British  empire,  oak  timber  began  to  be 
imported  from  that  colony ;  and  in  1772,  the  quantitiei  of  oak  plank 
obtained  from  that  source  were  very  oonaiderable ;  but  it  was  found  to  be 
deficient  in  durability,  in  relation  to  that  whidi  was  bnnight  fiNim  Dantno, 
and  the  use  of  it  gradually  diminished.  But  in  the  year  1804;,  about  2,000 
loads  of  white  oak  were  imported ;  and  again,  in  1807,  when  the  decreea 
of  Berlin  and  Milan  prevented  our  obtaudng  forther  supplies  from  the 
European  oontinent,  large  quantitiea  of  red  and  white  oak  were  in^orted. 
Die  white  oak  was  cat  into  plank,  and  used  in  ahip-bnildiug,  but  in  a 
very  fow  years  it  was  found  to  decay  rapidly ;  in  1812,  the  BewmMre  was 
planked  with  this  timber,  which,  in  1817,  waa  totally  decayed. 

Not  only  did  the  British  government  seek  to  supply  the  defidencica  of 
native  oak  by  having  reoonrae  to  the  oolomes;  but  no  sooner  waa  it  found 
that  the  Canadian  oak  waa  subject  to  early  decay,  than  this  tunber  came 
to  be  imported  from  the  Baltic ;  and  as  early  as  1772  a  quantity  of  German 
oak  waa  Introduced  into  this  conntiy.  In  the  year  1802,  fnrlliflr  anppliea 
were  obtained  from  the  province  of  Holstein,  and  used  in  the  boildtng 
and  repair  of  shipe.  But  in  each  case  this  timber  alao  waa  found  to  be 
aobject  to  early  deo^:  the  inside  of  the  timber  became  zotten,  leanng  the 
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outside  a  mere  shell.  Instances  of  this  were  seen  in  the  Blake,  of  seventy- 
four  guns,  built  in  1808,  and  in  the  San  Dommgo,  built  in  1809 ;  natlier 
of  these  ships  lasted  more  than  five  years,  and  at  the  end  of  that  period 
they  were  sold  out  of  the  service. 

The  foreign  timber,  which  is  found  to  be  the  best  general  substitute  for 
English  oak,  is  Italian  oak.  One  main  feature  of  the  excellence  of  this 
timber,  is  its  ciirvature ;  and  by  the  large  importations  of  it  which  are  made 
from  the  Adriatic,  a  good  supply  of  compass  timber  is  obtained  for  the 
frames  of  ships.  This  is  of  great  consequence,  owing  to  the  difficulty  there 
would  be  in  getting  English  oak  to  answer  the  requirements  of  tlie  naval 
■ervice  in  this  respect. 

Larch. — Amongst  the  different  species  of  timber  of  which  the  native 
properties  might  indicate  its  suitableness  for  ship-building,  is  larch.  It 
has  been  used  for  this  purpose,  in  both  the  north  and  south  of  the  continent 
of  Europe ;  but,  whatever  may  be  its  adaptation,  the  small  quantity  of  it 
which  the  produce  of  this  country  yields,  would  prevent  its  being  used  as  a 
substitute  for  oak  to  any  important  extent  for  the  puqioses  of  the  navy. 
It  has  nevertheless  been  employed  with  success,  and  a  quantity  of  larch 
which  had  grown  upon  the  Duke  of  Athol's  estate  at  Dunkeld,  was  first 
used  in  ship-building  in  England  in  1809 ;  and  from  this  species  of 
timber,  wliich  was  felled  in  the  years  1816  and  1817,  the  Athol  was  built, 
and  launched  in  1820:  she  has  been  a  durable  ship,  and  by  means  of 
several  large  repairs,  she  has  b^n  kept  in  the  service  till  the  present  time. 
About  the  year  1820,  a  quantity  of  larch  thick-stuff,  of  a  fine  texture,  the 
growth  of  the  Tyrol  and  Camiola,  in  Germany,  was  imported ;  and  great 
quantities  of  this  species  of  timber  were  obtained  from  Poland  about  the 
year  1838  ;  and  Italian  larch,  of  very  fine  growth  and  textinre,  was  used  in 
ship-building  in  1842.  The  Polish  larch  was  inferior  in  growth  as  well 
as  in  quality  to  the  Italian  larch,  which  was  supplied  to  the  dockyards  two 
years  afterwards ;  the  compass  of  this  was  very  excellent  for  frame-timbers, 
and  also  for  beams  and  plank.  This  timber  contained  n  large  quantity  of 
resin  of  a  reddish  colour,  as  described  and  commended  by  Pliny. 

fW. — The  want  of  oak  timber,  nearly  a  century  ago,  led  to  the  rum 
of  fir  as  its  substitute  :  five  28-gun  frigates  were  built  of  this  timber  in  the 
year  1757.  There  was,  however,  a  strong  aversion  to  the  sole  use  of  this 
timber  in  the  building  of  ships,  although  the  average  duration  of  these 
frigates  was  about  nine  years.  And  the  use  of  this  timber  in  building 
entirely,  i^ipears  to  have  been  suspended  for  a  considerable  time ;  at 
length,  six  frigates  were  built  of  fir  in  1 796 ;  these  contained  a  portion  of 
elm,  the  deadwood,  floors,  &c.,  being  of  this  timber,  which  decayed  rapidly. 
In  the  years  1804  and  1805,  six  more  frigates  were  built  of  fir  that  had 
been  imported  from  the  Baltic ;  and  the  average  duration  of  those  ships 
was  about  eight  years. 

Pitch  pine,  grown  in  North  and  South  Carolina  and  in  Georgia,  was 
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largely  imported  in  the  early  part  of  the  present  century,  and  nscd  in  tlic 
buildinj?  and  repair  of  ships;  and  in  1813  and  1814  this  timber  ^vas  nscd 
in  building  seven  frigates,  the  average  duration  of  wliich  was  six  yciw* 
and  a  half.  But  the  selection  of  this  timber  requires  to  be  made  with 
considerable  care,  with  respect  to  the  state  of  its  resin.  Red  pine  and 
yellow  pine  were  also  extensively  used  in  building  and  rejnviring  ships  ; 
and  during  the  years  1814  and  1815,  eighteen  frigates  w  ere  built  of  this 
timber;  fifteen  of  them  were  built  of  the  red,  and  three  of  the  white  pine. 
The  average  length  of  service,  which  those  built  of  red  pine  were  capable 
of  performing,  was  three  years  and  a  half ;  while  those  built  of  the  white 
pine  lasted  only  three  years  : — hence  these  species  of  pine  were  seen  to  be 
decidedly  inferior  to  pitch  pine,  for  the  purjiose  of  ship-budding. 

Cape  Timber. — 'I'iniber  has  ])ccn  obtained  from  the  Cape  of  Good  Hope 
also:  in  the  years  1811  and  1812,  the  forests  near  Plettenberg  bay 
were  surveyed  by  Mr.  Jones,  a  shipwright  othccr  of  Portsmouth  dockyard, 
who  selected  and  sent  to  England  several  specimens  of  wood  ;  but,  of 
these,  the  stink-wood  was  the  only  timber  that  became  used  to  anv  extent 
in  ship-building.*  Seven  specimens  of  timber  were  sent  from  Sierra 
Leone ;  three,  of  which  have  been  used  in  ship-building, — two,  the 
linsliinginara,  and  the  conta  and  koa,  on  a  limited  scale, — and  one,  the 
turtoisc,  coinnjoiily  called  the  African  oak  or  teak,  very  extensively.  And, 
from  aboiit  the  year  181.5  to  the  present  time,  this  timber  has  been  used 
as  a  valuable  substitute  for  English  oak,  in  the  beams,  planking,  and  other 
principal  timbers  of  ships  ;  but  it  requires  to  be  used  with  great  care  ;  for, 
wlicrcver  the  range  of  fibre  is  crossed,  and  tlic  heart  of  the  timber  comes 
to  the  surface  and  is  covered  over,  it  very  soon  decays.  Its  most  useful 
application  in  ship-building  is  for  beams.  ^loulinein  teak  has  also  been 
used  in  the  dockyards  of  this  country  within  the  last  three  years :  and  it 
has  been  found  very  useful  for  beams  and  planking  :  it  is  likely  to  be 
brouglit  into  extensive  use,  being  very  suitable  to  these  purposes;  bat  its 
use  has  })een  too  limited,  in  time,  to  show  its  relative  durability. 

Mahof/any. — There  has  likewise  of  late  been  a  large  importation  of 
mahogany  from  Honduras,  a  species  of  timber  that  has  been  very  usefully 
converted  into  beam-pieces,  water-ways,  shelf-pieces,  and  planking:  but 
this  timber  requires  care  in  the  selection ;  as  some  of  it  is  of  an  open  and 
soft  texture,  and  is  not  durable. 

There  ha%^e  been  also,  of  late,  importations  of  Spanish  mahogany  from 
Cuba.  The  growth  and  texture  of  this  wood  are  such,  that  it  is  likely  to 
be  very  useful  in  ship-building,  particularly  for  thick-stutl'  and  beams.  This 
island  also  produces  several  other  sorts  of  valuable  wood  :  especially  the 
oedar,  and  sabico  or  sabicu,  of  which  large  quantities  have  been  obtained. 

It  ia  undoubtedly  important  to  the  naval  power  of  England  to  encourage 


*  See  Knowles  on  the  Dry  Rot 
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the  growth  of  timber,  especially  oak,  upon  her  own  .aoil ;  jet,  as  the  produce 
of  this  country  is  not  enough  to  meet  the  wanta  of  the  royal  navy  and  thiM 
of  the  mercantile  sliipping,  it  has  become  equally  importeiit  to  enoomager 
tlic  importation  of  timber  from  different  oountriea,  in  ovdor  tliat  eataiave 
experience  may  be  gained  by  ship^builden,  and  tiiat  fhij  may  be  thereby 
enabled  to  make  the  best  ideciionsy  to  that,  in  a  time  of  war,  the  most 
suitable  timber  may  be  obtained ;  and  that,  at  placet  from  whidi  it  may 
be  the  most  easily  brought.  A  judidoos  sdection  of  timber  ia  of  the 
highest  importance  to  tiie  royal  navy,  not  only  beomoMe  llie  great  expendi- 
ture of  it  makes  one  of  the  largest  items  in  the  expenses  of  the  navy,  but 
also,  because  the  dmabtlity  of  ships  depends  modi  upon  the  same  thing ; 
and  further,  the  greatest  amoont  of  saving  may  be  eflfbctod  by  eoonomizing 
ite  use.  (See  the  Anthor'i  "  Outline  of  Ship-building,''  article  Timber. ') 

On  ExperimaUal  SaiUnff, 

Tlic  history'  of  naval  architecture  in  England  has  shown  so  mudi  a  want 
of  union  between  theory  and  practice ;  and  until  a  very  recent  date,  there 
was  so  prevaihng  an  indifference  to  the  application  of  scien^fic  principles, 
that  the  chief  dependence  for  improvement  has  been  on  experience.  At 
the  same  time,  the  course  of  experience  has  not  been  marked  with  sufficient 
care  to  supply  information  by  which  improvement  might  be  pursued  with 
certainty.  Till  very  lately,  we  do  not  find  that  anything  more  than  the 
most  general  efforts  and  observations  were  made,  to  obtain  even  satisfactory 
inferences  of  superiority,  even  in  aim  ilar  ships.  And  all  the  experiments 
that  have  been  made,  lead  us  to  conctude,  that  merely  comparison  of  ships 
as  they  were,  was  the  object  contemplated,  rather  than  subsequent  improve' 
ment  as  the  end  of  experiment.  For,  when  one  ship  has  been  shown  to  be 
superior  to  others  generally,  the  bare  fact  of  superiority  has  usually  been 
enough  to  indicate  the  propriety  of  taking  her  as  a  model  for  other  ships. 
A  few  instances  of  deviation  may  be  found,  in  which  a  httle  greater  length 
or  breadth  is  given  to  a  ship  built  after  the  form  and  general  dimensions 
of  a  ship  whose  qualities  had  been  approved,  and  also  of  building  on  the 
reduced  lines  of  an  excellent  ship. 

The  custom  of  building  ships  of  certain  dimensions,  which  had  been 
officially  ettabliahedf  was  undoubtedly  a  check  to  enterprise;  and  it  is 
interesting  to  observe  its  practical  effect  on  ship-builders,  whose  opinions 
of  construction  were  foirmed  in  accordance  with  what  they  practised. 
Perhaps  there  have  been  few  occasions  more  folly  illustrating  this  fact, 
than  that  which  occurred  immediately  before  the  middle  of  the  last  cen- 
tury. At  that  time  it  was  deemed  necessary  to  revise  the  establishment 
of  1719,  from  which  it  had  become  the  usage  uf  making  so  many  de\-iation8, 
as  to  cause  great  inconvenience  in  fitting  out  ships.  The  several  master- 
shipwiights  were  therefore  directed  to  propose  dimensions  for  a  i^hip  of 
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each  class ;  but  wc  find  that  their  proposed  dimensions  varied  but  little 
from  those  established  in  1719;  and  in  some  cases,  the  previous  dimensions 
were  returned  without  alteration.  Whilst  naval  architects  themselves  did 
not  show  much  inclination  to  advance,  there  remained  httlc  to  urge  on 
improvement,  which  did  not  arise  from  some  comparison  of  Enghsh  and 
foreign  sliips.  And  this  cause  led  but  very  gradually  to  beneficial  results. 
In  all  tliese  eftbrts,  we  remark  that  the  aim  was  to  realize  qualities  which 
had  already  been  exhibited,  although  it  might  be  subject  to  some  change 
in  the  dimensions.  Now,  this  is  what  was  generally  the  usage  in  the 
British  navy,  until  about  half  a  century  ago.  There  were,  however,  ori^j^inal 
designs  ;  but  their  dimensions  and  tonnage  were  generally  but  httle  dis- 
similar from  those  of  other  ships ;  perhaps  the  restriction  with  respect  to 
tonnage,  that  was  always  imposed  on  constructors,  was  the  chief  cause 
that  their  designs  presented  i^iuch  moderate  features  of  originality,  or  that 
they  indicated  so  little  desire  to  break  through  established  forms. 

In  1801,  the  Plantayenet  was  built  by  Sir  William  Rule,  having 
improvement  in  view  as  its  object.  Iler  principal  dimensions  were  181 
feet  in  Icngtli,  on  the  gun-deck,  47  feet  in  breadth,  and  19  feet  11  inches 
depth  in  the  hold  ;  her  tonnage  was  1 777.  She  was  defective  in  having 
too  little  displacement,  and  in  some  other  respects.  Sir  Henry  Peake 
built  the  Pigmy  and  Pioweer  cutters,  in  1810,  by  way  of  experiment.  Their 
principal  dimensions  were  82  feet  10  inches  long,  23  feet  broad,  10  feet  1 
incli  deep  in  hold,  and  tonnage  197.  The  length  of  these  vessels  was  too 
great  for  the  cutter-rig ;  and  after  having  been  altered  to  schooners,  they 
answered  better,  but  were  never  excellent  vessels.  In  these  trials  there 
was  a  want  of  systematic  arrangement  in  the  elements  of  construction,  as 
well  as  of  a  proper  register  of  the  results  of  the  experiments,  jfrom  these 
we  could,  therefore,  expect  but  little  or  no  improvement. 

Experimental  s;iiling  in  the  British  na\T  is  a  very  modern  thing,  if  we 
include  utider  that  term,  only  those  trials  of  ships  which  have  been  fitted 
out,  and  have  had  their  powers  of  sailing  and  evolution  tried  in  a  course  of 
competition,  purposely  to  deduce,  from  the  qualities  they  exhibited,  some 
certfvin  means  of  making  better  ships.    Genendly,  those  contests  for  supe- 

,  riority  in  sailing  were  nothing  better  than  sailing  matches ;  for  when  the 
ships  had  exhibited  their  best  performances,  iiupiir}-  was  aiTCsted,  when  it 
was  found  that  the  ship  was  either  good  or  bad ;  so  that  the  reason  of 
excellence  or  inferiority  remained,  in  general,  uiiaccounteil  lor. 

Captjun  Hayes,  of  the  royal  navy,  obtained  the  privilege  ot  a  direct  trial 
of  experimental  sailing,  having  constructed  the  Arrow,  cutter.  In  this 
pcrforinance,  he  deemed  that  he  had  developed  a  valuable  principle,  as  her 
qualities  were  the  subject  of  a  highly  favourable  report,  after  she  had  been 

tried  at  sea  with  the  Basilisk,  a  (-utter,  after  the  lines  of  a  revenue  enuscr, 
improved  by  sir  Robert  Seppings,  of  similar  dimensions.    Captain  Hayes's 

principle  was  presumed  to  be  applicable,  and  the  lorda  of  the  Admiralty 
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allowed  him  to  give  it  a  further  trial,  in  the  construction  of  the  Champion^ 
an  18- gun  corvette.  The  object  waa  to  ascertain  the  relative  merits  of  the 
systems  of  construction  pursued  by  sir  Robert  Seppings,  the  surveyor  of 
the  navy,  and  by  the  School  of  Naval  Architectiu-e,  in  connection  with  that 
of  captain  Hayes.  Sir  Robert  Seppings,  therefore,  constructed  the  Pylaeles, 
and  the  School  of  Naval  Architecture,  under  the  direction  of  professor 
Inman,  constructed  the  OretteSf  both  corvettes  of  the  same  rate.  The 
Orestts  was  intended  to  be  an  improvement  on  the  Rose,  the  previous 
experimental  sliip  of  the  same  school.*  But,  with  reference  to  the  Rose,  it 
may  be  fairly  stated,  that  although  she  never  developed  any  marked  excel- 
lence as  to  sailing,  yet  she  always  worked  well  under  sail,  was  a  good  sea 
boat,  handy,  and  did  her  work  well.  Her  disadvantage  consisted  in  having 
too  small  dimensions  for  her  force.  She  was  tried  in  the  Mediterranean, 
and  her  performances  were  the  subject  of  so  favourable  a  report  from 
captain  Clowes,  that  an  order,  dated  22nd  May,  1821,  was  given  to  build 
on  her  lines.  This  order  was  not,  however,  carried  into  effect ;  and  when 
the  Orestes  was  constructed,  her  plan  was  deemed  the  better  one.  In 
consequence  of  this  improvement,  the  two  sloops,  lAghtning  and  Comet, 
were  built  after  the  design  of  the  Orestes^  in  pursuance  of  an  order,  dated 
the  dOth  January,  1822 ;  and  afterwards,  in  consequence  of  captain  Jones's 
report  to  vice-admiral  the  hon.  sir  Henry  Blackwood,  bart.,  G.C.B.,  dated 
the  6th  of  February,  1828,  the  lord  high  Admiral  ordered  the  Electro  to 
be  built,  a  fae  9imUe  of  the  OruteB^  Captain  Hayes  adopted  the  prin- 
cipal dimensions  of  the  Ort^^mUSk  very  fittlewiation,  for  the  Chan^pionf 
which  he  was  to  oonstmet.  The  xeitriction  to  a  certain  amount  of  tonnage 
was  still  in  force.  The  problem  was,  tiierafor^  to  determine  the  best  form 
and  proportions  within  the  prescribed  limits.  The  solutioii  of  soch  a  pro- 
blem would  have  been  exceedingly  interesting  and  important,  as  it  would 
have  marked  a  certain  progress  in  the  develofiinent  of  tmth,  which  had 
ne?er  been  made  before. 

*  The  Admiralty  ordered  the  School  of  Naval  Architecture,  in  1821,  to  construct  the 
/Zoas,  at  the  same  time  that  sir  Robert  iSeppings  wa;*  ordered  to  construct  the  M-irtin, 
both  IS-gun  sloops.  The  object  ol  buildiug  these  two  sloops,  was  to  ascertain  whose 
tplUmot  OQOstruotioa  oonld  produce  the  better  remd.  The  School  of  Naval  Axddtee- 
tnie  pMieiited  a  vigorous  Nmonttraaoe  to  ths  Admiialty,  sgainst  pladng  so  henj  sa 
armaincat  in  a  vesi^el  of  so  small  dimensions.  It  was  then  referred  to  the  SdluMd  to  taj 
what  dimensions  would  ]>e  puitcd  to  that  force  ;  and  also  what  armament  wa«!  suited  to 
the  proposed  dimensions  of  the  /j'oa',  Notwithstanding  this  remonstrance  :uid  subsequent 
hiquiry,  the  Jiose  was  ordered  to  be  built  of  the  small  dimensions,  and  to  carry  the  heavj 
amameat  Her  principal  disMarions  wars  is  ftUows  ^  . 


Length  on  the  gan-4eek  ... 
Length  of  Iradi  for  tonnage 


Extreme  breadth 
Depth  in  hold  .. 
Burthen  in  tons 


104  H 

86  10 

29  6 
13  4 
397 


Armament :  sixteen  32-pounder  uarronades ;  two  6-pounder  guns. 
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"Now  there  is  no  doubt  that  each  of  these  corvettes  was  a  good  sailer ; 
for  the  several  trial  cmiiscs  developed  a  superior  power  of  speed,  varinng 
with  chaii^'cs  which  were  made  iu  the  stowage,  draught  of  water,  trim, 
quantity  uf  sail,  and  the  position  of  its  centre  of  efl'ort.  The  Orestes  and 
Pylades  underwent  alterations  after  the  first  cruise,  which  improved  their 
weatherly  qualities ; — the  Pylades  had  an  additional  depth  of  keel,  of  one 
foot,  and  had  the  position  of  licr  masts  altered :  the  improvement  was 
made  in  the  Orestes  by  changing  the  position  of  her  masts,  and  increasing 
the  quantity  of  her  sail.  The  two  vessels,  which  had  exhibited  weatherly 
qualities  inferior  to  those  of  the  Champion,  then  obtfdued  a  decided  supe- 
riority in  this  respect,  as  well  as  in  speed.  Further  alterations  were  made ; 
and  in  the  subsequent  cruise,  the  Orestes  failed  of  maintaining  her  superi- 
ority close-hauled,  and  was  beaten  by  the  Pylades,  but  was  still  superior  to 
the  Champion.  She  continued,  however,  to  be  the  fastest  sailer  ofl'  the 
wind,  whilst  the  Pylades  and  Champion  were  equal.  The  result  of  the 
three  exj)erimental  cniiaes  places  the  Orestes  lirst,  ih&Pyladea  second,  and 
the  Chumpion  third. 

But  nothing  wa-s  accomplished  by  these  trials  towards  supplying  data 
for  the  naval  constructor ;  for  all  the  improvements,  both  in  the  sailing 
qualities  of  the  sliips,  and  in  their  motions  in  a  sea,  whieh  were  made  after 
the  first  trial,  were  the  effects  of  alterations  quite  irrespective  of  the  form. 
The  experiments  showed  what  might  be  gained  in  the  performances  of  a 
vessel,  by  correcting  her  trim,  and  by  changing  the  position  of  the  centre 
of  cft'ort  of  the  sails :  but  beyond  tliat,  the  facts  of  the  experiments  do  not 
seem  to  lead  us.  These  experimental  cruises  were  begun  in  October,  1824, 
and  ended  in  April,  1825.    (See  table  of  Elements.) 

A  further  course  of  experiments  was  made  in  1827.  In  this  competition 
the  Columbine,  18-gun  corvette,  constructed  by  commander  Symonds,  was 
introduced,  to  try  her  qualities  with  the  Sapphire,  28-gun  ship,  constructed 
by  the  School  of  Naval  Architecture,  the  Tyne  and  the  Challenger  of  the 
same  class,  the  former  by  sir  Robert  Seppings,  and  the  latter  by  captain 
Hayes;  also  the  following  18-gun  corvettes, — the  Wo^hy  captain  Hayes, 
and  the  Acorn  and  Satellite  by  sir  Robert  Seppings. 

In  the  first  experimental  cruise  of  this  stjuadron,  the  results  varied  with 
the  state  of  the  weather ;  the  Columbine  and  Cliallenger  exhibiting  decided 
superiority  in  a  moderate  wind ;  whilst  the  variations  in  the  performances 
of  the  Sa}>phire,  Satellite,  U  olfy  and  Acorn,  made  it  impossible  to  deter- 
mine whicix  of  them  was  the  best.  Under  a  strong  wind,  the  Sapphire 
sailed  the  best,  on  all  points  ;  whilst  the  Tyne  was  inferior  to  the  rest :  and 
the  differences  in  the  performances  of  the  other  ships,  failed  of  establishing 
any  feature  of  excellence. 

Two  other  cruises  of  the  squadron  were  pcrfonned  during  the  summer ; 
the  ships  having,  preriously  to  the  former  of  these,  undergone  such  altera- 
tions as  the  respective  projectors  of  them  considered  would  improve  their 
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qualities.  The  Columbine  retained  her  superiority  in  moderate  weather, 
having  been  improved  by  the  alteration;  the  Tyne  was  likewise  improved ; 
but  the  performances  of  the  Sapphire  were  not  satisfactory,  as  to  the 
changes  she  had  undergone. 

In  the  third  series  of  experiments  the  ships  were  deeply  laden,  havmg 
taken  on  board  six  months'  provisions  and  stores.  The  Columbine  was  still 
siuterior  in  moderate  weather;  but  in  heavy  weather  she  failed.  The 
Satellite  and  Acorn  differed  from  her  but  Uttle,  in  their  general  perform- 
anoes.  The  three  28-gun  ships,  Tyne.  Sappfuref  and  ChaUenger^  afterwards 
tried  their  rate  of  sailing  together,  three  times ;  when  their  sailing  qualities 
appeared  to  be  about  equal. 

Not  a  single  fact  was  established  by  these  trials,  condudte  to  improve- 
ment in  naval  architecture.  With  forms  and  dimensions  precisely  the  same, 
as  in  the  Satellite  and  Acom,  difi'erent  results  were  obtained ;  and  with  forms 
and  dimensions  materially  different,  the  results  were  not  such  as  to  cstabUsh 
any  principle  of  superiority.    (See  tables  of  Elements  of  Construction.) 

If  it  be  asked  why  the  question  of  Jbrm  remained  in  the  same  state  of 
uncertainty  after  these  experiments,  that  it  had  been  in  before,  it  may  be 
replied,  that  the  experiments  were  not  conducted  in  a  way  that  could 
possibly  decide  it.  Instead  of  previously  concerting  a  well  defined  plan,  for 
making  observations,  not  only  on  the  sailing  qualities  of  the  several  ships, 
but  also  on  all  tliat  denoted  any  thing  of  character^  from  which  useful 
inferences  could  be  drawn,  and  in  respect  of  which  each  ship  might  be 
compared  \»ith  other  ships, — the  experiments  appear  to  have  been  carried 
out  more  in  a  spirit  of  rivalry  than  with  a  view  to  the  development  of 
truths  affecting  the  progress  of  science.  Even  the  position  of  the  sails, 
and  all  that  depends  on  the  adjustment  of  the  forces,  appear  to  have  been 
but  very  imperfectly  investigated ;  and,  hence,  it  is  not  known  how  great 
effects  might  have  been  obtained  by  a  perfect  arrangement  of  the  masts, 
sails,  and  stowage.  But,  nothing  remains  to  show  that  it  was  even  con- 
templated to  make  observations  suited  to  determine  what  effects  certainly 
resulted  fruin  any  form,  by  which  one  ship  was  distinguished  from  another. 

The  vessels  constructed  by  captain  Symonds,  continued  to  gain  for  him 
enough  patronage  to  secure  his  progress.  He  was  allowed  to  construct 
the  Vernon,  free  from  the  prescribed  Umit  of  tonnage.  And,  even  whilst 
she  was  upon  the  stocks,  she  was  considered  to  be  the  subject  of  such 
excellent  quahties,  that  it  was  deemed  captain  Symonds  had  already 
given  enough  proof  of  his  skill  in  naval  architecture,  to  be  entitled  to  the 
highest  post  and  responsibility  in  that  profession.  His  i^pointment  to  the 
surveyorsliip  of  the  navy,  in  1832,  was  associated  with  the  entire  removal 
of  restriction  as  to  the  amount  of  tonnage  in  ships  of  the  navy.  He,  there- 
fore, had  Uberty  for  the  exercise  of  judgment  and  talent  in  designing  ships, 
which  had  not  been  granted  to  the  commissioners  or  surveyors  of  the  navy 
before ;  so  that,  he  might  at  once  build  ships  on  the  best  conditions  of 
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excellence,  that  both  science  and  practice  had  yet  indicated.  Tlic  most 
valuable  experience  in  our  navy  had  gone  to  show,  that  more  discretionary 
power,  in  this  regard,  should  be  given  to  constmctora ;  because,  the  highest 
developments  of  professional  skill  had  not  been  able  to  reach,  in  practice, 
the  excellence  in  coustructiou^  wliich  was  conceived  to  be  attainable  ou 
fair  conditions. 

The  freedom  from  conditions  in  determining  the  dimensions  of  ships, 
was  taken  ampU^  advantage  of  by  sir  William  Symonds,  wlio,  having  a 
great  principle  to  bring  out  in  practice,  applied  it  with  a  decision  which 
has,  in  a  short  time,  altered  the  general  chai-actcr  of  no  inconsiderable  part 
of  our  navy.  Respect  is  generally  felt  for  men  who  show  themselves 
capable  of  making  grand  deviations  from  common  usage,  in  matters  of 
great  ultimate  consequence.  And,  sir  W.  Symonds  has  certainly  the  merit 
of  having  boldly  taken  the  lead  in  a  path  which,  if  future  constructors 
intend  to  carry  on  improvements  in  our  ships,  they  may  })ursue  with  the 
highest  advantage.  Witli  the  liberty  thus  accorded,  and  with  example  in 
the  advance,  a  degree  of  patience,  equal  to  the  processes  of  induction,  may 
ensure  to  ships  the  most  general  combination  of  excellent  qualities, 
together  with  an  improved  velocity  and  greater  stability^ — cbaracteriatica 
of  those  constructed  by  sir  W.  Symonds. 

AMien,  therefore,  a  new  style  of  ship-building  prevailed  in  our  navy,  the 
experimental  sailing  which  took  place,  had  immediate  rcfi  rence  to  the 
qualities  of  ships  of  the  new  construction.  And  many  n  turus  and  reports 
of  the  sailing  (jualitics  of  ships,  were  made  between  the  yeiu-s  1832  and 
1844;  the  ordinary  feature  of  wliich  was,  a  statement  of  the  excellent  i)er- 
formances  of  the  ships  built  on  this  new  plan  of  construction.  In  these 
returns,  superiority  of  sailing  is  generally  accorded  to  that  class  of  ships ; 
and,  when  we  understand  that  they  were  called  for  most  especially  in  those 
cases  in  which  it  might  be  expected  they  would  bear  that  ehai*acter,  we 
arc  not  surprised  at  their  common  similarity.  But,  if  we  hold  firmly  to 
the  letter  of  truth,  we  must  suppose  that  there  could  not  be  in  the  navy, 
at  the  same  time,  as  many  best  ships  as  almost  the  entire  number  that  were 
built  on  the  plan  of  great  breadth  of  beam^  and  diminution  in  breadth 
immediately  below  the  water-line. 

Admit,  however,  that  some  of  these  ships  possess  the  qualities  from 
which  faj^t  sailing  and  other  superior  performances  result,  and  there 
still  remains  a  radical  defect,  for  which  no  qualities  they  can  exhibit  will 
compensate.  For,  whilst  fast  sailing  and  easy  evolution  bear  their  high 
value  in  every  ship  in  the  navy,  capabilities  of  going  into  action  with 
advantage,  are  of  paramount  value  in  the  duties  of  naval  warfare.  Neither 
the  height  at  which  a  ship  will  carry  her  lee  ports  under  a  press  of  sail, 
nor  her  easy  motion  in  rolling,  will  compensate  for  excess  in  the  quickness 
or  extent  of  that  motion.  Because  it  is  necessary,  in  reducing  her  sail  for 
action,  to  subject  her  to  the  influence  of  the  waves,  and  to  leave  her. 
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without  tlio  power  of  sail,  to  balance  the  IniU  aj^ainst  their  effects.  There 
is,  therefore,  no  compensation  provided  to  .ships  built  on  principles  of 
which  one  of  tlie  necessary  consequences  is  quickness  and  excess  in  rolling, 
— leavin;?  the  use  of  the  guns  subject  to  great  uncertainty.  The  superi- 
f)rity  of  one  shij)  to  another  in  cruising,  must  be  allowed  to  possess  only  its 
intrinsic  importance  in  estimating  her  worth  ;  for,  it  is  by  a  ship's  fitness 
for  the  ]iractical  duties  of  active  war,  that  she  answers  the  object  of  au 
integral  part  of  a  navy — national  protection. 

It  is  not  necessar}'  to  ref(M'  to  many  of  these  ships,  whicli  have  been  the 
subjects  of  highly  flattering  eulogiums  : — The  Pantaloon  is  reported  to 
have  sailed,  elose-haiilecl,  with  smooth  water,  nine  knots  four  fathoms  an 
hour;  and,  before  tlit;  wind,  in  moderate  weatlier,  with  all  sail  set,  twelve 
knots : — and  to  have  been  beaten  onlv  bv  the  Vernon  and  Snake.  The 
Pandora  is  recorded  to  have  sailed,  under  whole  or  single  reefed  topsails 
and  top-gallant-sails,  close-hauled,  with  smooth  water,  ten  knots  an  hour; 
and  in  scudding,  in  moderate  weather,  with  all  sail  set,  twelve  knots :  and 
to  have  beaten  sdl  the  vessels  with  which  she  had  been  tried.  The  Pir/ue 
is  reported  to  have  sailed,  close-hauled,  with  smooth  water,  under  whole  or 
single  reefed  topsails  and  top-gallant-sails,  nine  knots  an  hour ; — and,  in 
common  with  the  other  vessels  named,  to  possess  other  superior  qualities. 

The  trial  saUing  which  took  place  between  the  Castor  (constructed  by 
sir  Robert  Sep])ings),  the  Pique,  and  the  Ringdove  (constructed  by  sir 
William  Symonds),  in  March  1835,  under  the  command  of  lord  John 
Hay,  fully  proved  the  superiority  of  the  Castor,  although  the  trim  of  the 
Pique  was  idtered  to  secure  some  advantage, — by  means  cpiite  inadmissible, 
had  the  trial  of  sailing  been  to  come  np  with  an  enemy  in  war.  The 
Rinffdore  was  generally  inferior  to  the  Pique."^ 

The  inferiority  of  the  Pique  in  relation  to  the  Inconstant  (constructed  by 
captain  Hayes),  was  shown  in  the  trials  of  sailing,  under  the  c  omnnind  of 
rear-admiral  sir  Charles  Paget,  in  October  183(5,  when  the  sailing  qualities 
of  the  Piijitc  were  tried  with  the  Bellerop/ion,  Vant/iiard,  Pembroke,  Incon- 
stant, and  Pantaloon.  Although  there  was  not  wmcA  difference  in  the 
rates  of  sailing  of  the  Pique  and  Inconstant,  yet  superiority  was  almos-t 
always  indicated  of  the  latter.  The  performances  of  the  Pantaloon  were 
generally  inferior  to  those  of  the  Pique.  The  Vanguard  exhibited  superior 
power  of  sailing  in  these  trials,  and  was  generally  before  the  Pique.f 

In  the  year  1835,  the  Barhuni,  Vernon,  and  Re^'cnr/c  were  tried  together 
in  the  Mcditernmean  ;  and,  in  a  series  of  experira(Mits,  the  liarham  esta- 
blished a  claim  to  superiority  over  the  Vernon,  in  point  of  sailing,  without 
any  characteristic  of  relative  excellence  having  been  strikingly  exhibited 
in  contrast  by  either  of  the  two  ships,  although  the  Vernon  was  highly 


*  See  Parliamentary  Paper,  Na  105  (A),  Sess.  1839,  pages  143»  14d. 
t  See  Parhamentaiy  Paper,  Na  105  (B),  Sess.  1839. 
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spoken  of  on  account  of  her  great  stability, — the  want,  rathrr  tlian  the 
excess  of  that  property,  hanng  btnm  generally  the  more  obscnahle.  The 
Barham  had  been  described  as  "  remarkably  stift'; "  but  the  Vernon  m- 
clined  less  than  she,  under  canvas.  In  some  points  of  evolution,  each  of 
the  two  ships  had  a  partial  advantiige ;  there  was  but  little  difference  in 
their  wearing  and  stanng  generally  ;  yet,  whilst  tlic  Vernon  was  said  to 
"  stay  very  well  in  smooth  water,"  her  staying  was  said  to  be  "  uncertain 
against  a  head-sea :  "  her  pitching  is  stated  to  Lave  been  "  very  deep,  and 
more  so  than  any  ship-of-war  we  have  ever  sailed  in;  and,  when  pressed  with 
sail,  in  a  heavy  sea,  so  much  so,  jis  to  endanger  the  bowsprit  and  masts."* 

Notwithstanding  tlie  very  careful  manner  in  which  the  performances  of 
the  rival  ships,  Barham  and  Vernon^  were  noted  by  Mr.  Bellamy,  the  master 
of  the  Revenge,  the  detail  of  the  experiments  does  not  supply  sufficieut 
data  to  be  used  with  advantage  in  future  constructions.f 

In  July  and  August,  1836,  the  sailing  qualities  of  the  Bellerophon, 
Vanguard,  Cornwallis,  Pembroke,  and  Minden,  were  tried  in  competition, 
under  the  command  of  rcar-adniirjd  sir  Charles  Paget.  In  tlie  three  days' 
trial,  the  Vanguard  showed  a  superiority,  in  sailing,  over  the  Bellerophon. 
Scarcely  a  material  difference  of  sailing  power  was  seen  in  the  Bellerophon 
and  Pembroke ;  whilst,  both  the  Comwoiiu  and  the  Minden  showed  an 
inferiority  to  the  others. 

In  April  and  May,  1837,  the  trial  sailing  between  the  Pi(p/e  and  Incon- 
stant was  repeated,  under  the  command  of  captain  Mends,  of  tlic  Talavera. 
The  results  were  decidedly  in  fuvoiu"  of  the  Inconstant,  in  running  before 
the  wind,  as  well  as  in  working  against  it.  In  the  course  of  the  summer, 
these  two  frigates  were  tried  again  in  the  ^Mediterranean,  with  the  Castor 
and  Hercules.  In  these  trials,  the  Castor  beat  the  Pique  five  times  out  of 
seven  :  one  trial  was  deemed  unsatisfactory.  The  Inconstant  was  always 
first  ill  those  trials  in  which  she  Wiis  ixi  company.    And  the  Report  states, — 

Further  trials  are  not  necessary,'to  decide  which  is  the  fastest  ship,  as  the 
Inconstant  will  alwavs  take  tlie  lead  in  any  weather  and  under  all  cireum- 
stances."  In  characterising  these  three  frigates,  sir  J.  J.Gordon  Bremer 
said,  "  I  have  no  hesitation,  however,  in  expressing  my  opinion  that  the 
Inconstant  is  decidedly  the  superior.  The  Piijue's  sailing  evidently  im- 
proved latterly ;  and,  I  learn  from  Captain  Rous,  that  the  fact  may  be 
accounted  for,  by  his  removal  of  the  forecjistle  guns,  and  two  bow  guns,  on 
the  main-deck,  as  far  aft  as  possible,  and  her  store-rooms  clear.'' — Letter 
io  the  Secretary  of  the  Admiralty,  2nd  August,  1837.  J 

In  Febmarv',  1838,  the  Calliope,  Vestal,  and  Electra,  tried  their  rates  of, 
Stiling  together,  both  in  running  free  and  close-hauled.    They  carried  full 
sail  and  studding-sails  in  running,  and  their  rate  was  about  ten  knots. 

*  Report  of  Chtptain  Sir  0.  A.  Westplwl  tod  Offioers. 

+  iScc  Parliamentary  Paper,  No.  244,  Sess.  1^36. 
X  See  FarUsmentaiy  Paper,  No.  10ft  (B)»  Sees,  im 
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The  Vent  a  I  piincd  on  tlic  Calliope  about  two  cables'  length  in  three  hours 
and  a  half,  and  the  Electra  lost  about  half  a  mile.  Close-hauled,  they 
carried  double-reefed  topsails,  courses,  and  fore-topma.st  staysails,  and  the 
rate  of  sailing  was  from  8  to  8^  knots.  And  in  the  course  of  nearly  three 
hours'  trial,  tlie  Vestal  for  some  time  fore-reached  a  httle,  but  did  not 
weather  tlie  Calliope ;  but,  ultimately,  captain  sir  Thomas  Herbert  says, 
**  Vestal  did  not  gain  on  Calliope,  and  the  Electra  dropped  about  one 
mile  during  the  period."    (Letter  to  Lord  A.  Beauclerk,  1st  March,  1838.) 

In  IS  t-l-,  a  few  experiments  were  made  on  the  sailing  qualities  of  the 
Queen,  Caledonia,  St.  l^tncent,  and  Albion.  The  two  objects  of  attention 
stated  in  the  report  of  rear-admiral  Bowles,  were  the  comparative  rate  of 
sailing  and  stability.  According  to  this  report,  the  »SY.  Vincent  shoAved, 
under  all  circumstances,  a  decided  superiority  in  saihug.  The  Albion  is 
also  reported  to  have  been  a  very  fast-sailing  ship ;  whilst  the  Queen  and 
Caledonia  were  inferior  to  the  others.  The  stability  of  the  Queen  and 
Albion  was  reported  to  be  decidedly  greater  than  that  of  the  Caledonia  and 
the  St.  Vincent.  But  the  weather  was  very  fine  during  the  time  all  the 
trials  were  made,  and  there  was,  therefore,  no  opportunity  of  compariug 
tlie  character  of  the  ships  under  diversified  circumstances,* 

The  sailing  of  the  squadron  of  experimental  brigs,  Cruizer,  Daring, 
Espii>(jle,  i'lyiny  Fish,  Mutine,  O.yjrei/,  Pantaloon,  and  Waterivitch,  about 
tlie  same  time,  was  conducted  with  great  attention  by  captain  Cony,  the 
commodore,  as  the  elaborate  rei)ort,  which  he  subsequently  returned,  fully 
shows.  He  directed  a  regular  course  of  observations  to  be  made  and  regis- 
tered in  every  ship,  in  order  to  show  the  eficct  produced  by  both  wind  and 
sea.  These  observations  related  to  the  power  and  state  of  the  wind,  rate 
of  sailing, — points  near  the  wind, — angle  of  the  main-yard  with  the  keel, 
— angle  of  lee-way, — common  inclination, — angle  of  pitching, — angle  of 
'scending  by  the  stem, — time  of  pitching  from  and  to  a  horizontal  line, — 
time  of  ^seeuding  from  and  to  a  horizontal  line, — position  of  helm, — state 
of  the  sea, — greatest  roll  to  windward, — and  quantity  of  sail  set.  These 
observations  were  required  to  be  made  whilst  the  vessels  were  "  close- 
hauled."  Other  facts  were  dircctwl  to  be  recorded  in  sailing  with  the 
wind  on  the  beam  or  quarter,  or  in  sailing  before  the  wind ;  as,  angle  of 
the  greatest  lurch  to  leeward, — angle  of  the  greatest  lurch  to  windward, — 
time  of  rolling  from  and  to  the  greatest  lurch  each  way, — angle  of  roUingy 
— ^and  time  of  rolling  through  the  greatest  inclination  eac  h  way. 

The  system  adopted  by  captain  Corry  had  been  reconuneuded  by  the 
author  in  a  Tjctter  to  sir  James  Graham,  in  1832,  when  he  was  first  lord 
of  the  Adniiralty  ;  and  such  a  fund  of  information  as  might  be  obtained  by 
this  means,  supposing  the  experiments  to  be  made  under  circumstances 
which  should  give  to  each  ship  an  opportunity  of  displaying  her  best 

•  See  Parlianieatarj  Paper,  Ko.  3i)4  (A),  Session  lt>43. 


uiyili^oo  by  GoOglc 


TRIAL  CBUItKS  OF  TBI  XZPBEIMBNTAL  BRI08. 


229 


qualities,  and  if  the  statements  were  made  truly^  would  be  of  great  advan- 
tage in  naval  architectuie. 

The  following  statement  of  the  oouiae  of  experiments,  is  an  abridgement 
of  captain  Cony's  report : — "  A  summary  of  the  result  of  the  trials  is 
naturally  divided  into  those  which  took  place  *  on '  and  '  otf '  the  wind. 
There  were  in  all  fourteen  trials,  eight  of  which  were  '  on,'  and  six  '  off ' 
the  wind.  Of  the  eight  '  on  a  wind/  two  are  excluded,  in  conscquenoe  id 
thick  hazy  weather  at  their  conclusion  having  rendered  abortive  eveiy 
attempt  to  obtain  the  correct  distance  of  the  different  vessels.  The 
remaining  six  may  be  thus  divided :  three  with  moderate  or  light  breezes, 
and  three  with  strong  breezes,  or  aqually  weather.  The  other  six  trials, 
which  took  place  '  off  the  wind/  are  classed  under  the  three  heads,  *  wind 
abeam/  '  abaft  the  beam,'  and  '  right  aft/  two  trials  having  taken  place 
with  the  wind  in  each  of  those  directions. 

"  In  the  iirst  of  the  trials  '  on  a  wind,'  the  Espiigle  and  Mutine  did  not 
take  a  part,  being  absent.  In  the  fourth,  the  Daring  did  not  participate ; 
and  the  Pantaloon  was  not  present  <at  the  seventh. 

"  In  the  first  of  these  trials,  with  the  water  smooth  and  a  long  swell, 
the  Flying  Fish  had  the  greatest  advantage;  the  Osprey  and  Darinrj, 
slightly  differing  from  each  other,  coming  next :  but  in  a  subsequent  trial, 
when  the  ^vind  was  similar,  but  where,  instead  of  smooth  water,  there  was 
a  cross  head-sea,  the  Daring  was  the  most  weatherly,  the  Flying  Fish  aud 
Espi^gle  coming  after  her,  being  followed,  but  at  some  distance,  by  the 
Mutine  aud  Osprey.  The  details  of  this  trial  show,  that  for  three  hours, 
when  on  the  tack  with  a  following  sea,  there  was  comparatively  little 
difference  between  the  Flying  Fish,  Espi^gle,  and  Daring ;  but  afterwards^ 
when  they  were  brought  to  bow  the  sea,  the  advantage  was  cliicfly  gained, 
which,  in  two  hours,  gave  the  Daring  a  great  superiority  over  the  other  two* 

"  On  the  fourth  trial  the  Esjn^'gk  beat  the  Flying  Fish ;  but  in  the 
seventh  the  order  was  reversed,  by  the  latter  weathering  the  former^  The 
Mutine  and  the  Osprey  may  be  considered  as  beaten  vessels, 

"  Excepting  in  the  fourth  trial,  the  Cruizer  was  considerably  beaten  by 
all ;  and  even  in  that,  she  had  only  a  slight  advantage  over  the  Osprey 
and  Pantaloon.  The  WaterwUch  had  an  advantage  over  the  Pantaloon  in 
the  only  two  of  these  trials  in  which  they  were  both  present.  The  prece- 
ding were  the  trials  close-hauled,  with  light  or  moderate  winds.  In  the 
other  three,  with  strong  breezes  or  squally  weather,  the  Daring  had  a 
marked  aud  decided  superiority  over  all  the  squadron.  In  the  first  of 
these,  the  Flying  Ftth  and  Waterwitch  were  about  equal,  and  were  next  to 
the  Daring ;  in  the  second  of  them  the  former  vessel,  and  in  the  third  the 
latter,  are  also  placed  as  second.  In  the  second  of  these  three  trials,  the 
Flying  Fish  beat  the  Waterwitch  very  considerably ;  but  in  the  third  trial 
the  order  was  reversed,  the  latter  beating  the  former  equally  as  much  ns 
she  was  beibre  ))eaten»  which  proves  the  Flying  FUh,  on  a  wind,  in  smooth 
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water,  to  bo  the  superior  vessel  of  the  two;  but  that,  with  a  head-scu  and 
strong  wind,  an  equal  superiority  must  be  awarded  to  the  U'atcnvitch.  In 
the  first  of  those  trials  the,  Muiine  came  next,  and  in  the  second  and  third, 
the  £*/;/t\7/<!',  whieh  vessel  had,  in  the  latter  trial  in  particular,  a  TCay  decided 
advantage  over  tlie  Mittine  and  remainder  of  the  squadron. 

"  In  the  two  trials  with  the  '  wind  abt^ani/  the  Darinr/  was  the  leading 
vessel,  tlie  position  of  second  having  been  occupied  by  the  Flijing  Futh  in 
the  former,  and  Es-pu^f/Ie  in  the  latter ;  the  Mutine  being  fourth  in  the  first, 
and  third  in  the  second. 

"  In  one  of  the  trials  with  the  wind  '  a})aft  the  beam,^  the  Daring  was 
first,  and  in  the  other  the  Espicgle.  In  the  former,  the  Espirgle  occupied 
the  second  place,  and  in  the  latter  the  Mutine ;  Flyiny  Fish  being  third  in 
both.  The  WtUerwUch  was  laat  in  the  furst  of  theae^  and  the  Darwg  in 
the  second. 

In  the  first  of  the  trials  before  the  wind,  the  Flying  Fusk  was  first,  and 
in  the  second,  the  Pantaloon  ;  the  During  being  second  in  the  one  and  the 
Cruizer  in  the  other  ;  the  E^^gk  and  the  Waterwitch  occupying  respec- 
tively the  last  place."  * 

If  theory  were  sufficiently  developed,  ships  might  be  launched  from  the 
slip,  equipped,  and  sent  to  gain  a  permanent  character  in  competition  with 
perfect  fairness.  But  this  is  not  the  case.  Some  deficiencies,  on  being  dis- 
coTered,  might  be  easily  remedied^  and  the  perfonaances  of  a  ship  be  thereby 
essentially  altered.  On  this  consideration  it  was  recommended  by  the  au- 
thor, in  the  second  edition  of  hia  "  Outline  of  Ship -building,"  in  reference 
to  the  earliest  experimental  cruising  of  British  squadrons,  that  each  ship 
should  be  first  tried  separately,  in  connexkm  wiili  some  ship  not  suligect  to 
changes ;  and,  if  necessary,  any  alterations  made  in  the  ship  under  experi- 
ment, till  she  exiiibited  her  highest  qualifications ;  and  tiben  tlie  essential 
qoalitiee  of  the  ships  might  be  compared  without  moeh  hazard  of  an 
erroneous  result.  But  without  some  series  of  experiments  on  ships,  either 
separately  or  collectively,  affording  to  oonstmctors  an  opportunity  to  make 
any  improvements  which  experience  may  suggest,  it  cannot  be  known  to 
what  cause  failure  is  to  be  attributed.  Nor  can  the  cause  of  excellence  be 
any  more  certainly  detem^ined,  if  a  ship  is  tried  under  only  one  eonditioii* 
There  are  found  to  be  such  alternations  of  superiority  and  inferiority  in 
vessels,  that  the  causes  of  these  results  require  an  investigation  fiu*  more 
rigid  than  could  be  conducted  on  data  which  experiment  has  yet  supplied. 

An  illustration  of  the  preceding  remarks  is  supplied  by  the  subsequent 
performances  of  the  Mutine,  the  companion  of  the  Otprey  as  "beaten 
vessels"  in  the  experimental  cruises  of  the  brig  squadron.  On  the  first 
day  of  those  trials,  tlus  vessel  carried  away  her  jib-boom ;  and  during  the 
course  of  them,  the  jib  could  never  be  fiiily  set.   The  use  of  the  topmast 


*  9m  ParUamcntsxy  Fkper,  No.  394  (B),  SsiiiMi  1840. 
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stay-sail,  and  of  the  boom  main-sail,  was  also  very  imperfect  during  the 
trials.  She  was,  therefore,  obviously  under  a  penmnent  disadvantage  in 
the  general  oompetition.  Further,  she  had  been  oooatmcted  more  with  a 
iriew  to  genenU  usefulness,  than  with  reference  to  any  particular  service  or 
point  of  tailing, — determined  by  s  conviction  that  the  value  of  this  class  of 
vessels  would  be  enhanced,  by  a  capability  of  going  into  shallow  water; 
and  a  persuasion  that  the  advantages  she  might  gain  by  a  superior  fitnesi 
for  duties  which  would  lie  within  such  oonditioos,  would  ov  erbear  other 
advantages  which  might  be  surrendered  in  securing  tiiflse.  Whatever  might 
be  the  benefit  of  having  a  small  draught  of  water^  was  realised  in  a  higher 
degree  in  the  Mutine,  than  in  any  other  of  the  experimental  brigs.  Still, 
the  qualities  which  this  would  secure,  were  not  to  be  held  unimpaired,  if 
those  of  another  order  were  to  be  insured.  It  is  certain  that  a  greater 
hold  in  the  water  would  be  an  advantage  in  some  states  of  the  sea,  and  on 
some  points  of  sailing.  In  an  agitated  s^,  a  ship  is  tossed  about  little  or 
muehy  greatly  in  relation  to  the  hold  which  her  body  has  in  the  water;  and 
therefore,  if  her  draught  of  water  is  easy,  or  moderately  small,  she  is  so 
much  the  more  under  the  influence  of  the  waves  than  she  would  be,  if  her 
draught  of  water  were  large.  This  influence  is  the  most  powerful  when  a 
ship  is  going  free,  or  before  the  wind.  The  advantage  of  a  relatively  great 
dianght  of  water  is  experienced  also,  when  a  ship  is  on  a  wind,  or  is  sailing 
dose-haoled;  as  the  greater  depth  presents  proportionably  more  lateral 
resistance ;  and  by  this  means  she  is  enabled  to  hold  a  better  wind ; — or 
it  makes  her  more  weatherly,  in  particular  with  a  heavy  head-sea.  Although 
this  may  not  be  the  primary  cause  why  one  ship  wmtthers  another,  yet  it 
is  a  very  important  condition  of  weatherly  qualities,  in  connexion  with  the 
best  position  and  trim  of  the  sails.  It  is  not  dear  how  much  of  the  dis- 
advantage to  which  the  if«/tfie  was  subject,  was  owing  to  her  small  draught 
of  water ;  for  in  her  firU  performance  die  gained  an  evident  advantage  over 
the  Etpiigle  and  Crvizer,  in  whose  company  she  left  Chatham.  In  the 
course  of  sixteen  hours,  the  brigs  tried  their  qualities  in  working  to  wind- 
ward, in  sailing  with  the  wind  abeam,  and  on  the  quarter;  and  the  Mutine 
arrived  at  Spithead  an  hour  and  a-half  before  the  Espi^le,  and  beat  the 
Crmzer  about  twenty  miles.  During  this  trial,  the  vessel  had  the  advan- 
tage of  a  correct  stowage,  a  condition  which  was  partially  lost  in  the  ezpe* 
rimental  cruising,  by  the  weights  being  carried  too  low  down.  This  error 
was  oorrected  after  that  cmisang  terminated,  and  before  the  vessel  wis 
again  sent  to  sea. 

In  the  following  January,  the  Muline,  Otprey,  Pantaloon,  and  Water* 
witch,  had  a  fbrther  opportunity  of  trying  their  sailing  qualities  together, 
on  leaving  Plymouth.  On  the  15th  of  that  month,  these  brigs  got  under 
weigh,  with  topsails,  courses,  jib,  boom  mainsail,  and  top-gallantsails,  set. 
The  Osprey,  Wateruntch,  and  Pantaloon,  had  all  reefs  out ;  the  Mutine  had 
single-reefed  topsails.   Her  captain  sajrs,  in  a  letter  dated  30th  Jannaiy, 
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184f5,  "  Just  outside  the  breakwater,  whilst  passing  over  the  Panther  shoal. 
Pantaloon  crossed  us  to  windward ;  but  on  going  about  to  port  tack,  and 
brill j^ing  her  head  to  the  sea,  she  was  soon  left  three  miles  directly  astern." 

On  the  10th,  they  miule  a  regular  trial  of  tiidr  tailing  qualities,  from  9, 
A.M.,  till  4.30,  P.M.  It  was  a  point  of  arrangement,  that  the  Afu/tne  should 
be  in  the  rear  at  starting;  and  from  this  relative  position  she  took  the 
lead,  in  less  than  half  an  liour,  and  beat  her  companions  by  the  following 
distances:  Osprey  2120,  Pantaloon  3132,  and  WaternrttrU  3410  yards. 
The  relative  conditions  were  a  little  impaired,  by  the  Wateruntch  and 
Pantaloon  pitching  and  rolling  away  their  main-top^^aUant-masts,  in  the 
uneasy  motions  caused  l)y  the  heavy  swell  which  then  prevailed.* 

The  most  important  points  of  difference  during  this  trial,  were  the  easi- 
ness of  the  Mutine's  motions,  and  the  uneaaineae  of  those  of  the  Pantaloon 
and  Waterwitch.  This  difference  was  more  severely  tried  during  a  very 
heavy  gale  which  came  on  the  next  morning,  and  dispersed  the  little 
squadron  in  the  bay  of  Biscay.  The  captain  of  the  Mutine  stated  that 
her  easy  motion  was  "  the  admiration  of  all  on  board  "  nor  do  I,"  he 
added,  "  recollect  any  vessd  so  easy  under  the  circumstances.  Mutine  has 
not  injured  or  canried  away  the  slightest  thing.''  t  At  this  time  her  scud- 
ding qualities  Avere  tried  in  the  course  of  tlu-ee  days'  run,  at  a  rate  varying 
from  seven  to  ten  knots  an  hour :  and  the  captain  reported,  that  "  instead 
of  rolling:  the  diot  out  of  the  racks,  and  the  wind  out  of  the  sails,  as  when 
with  the  late  experimental  squadron,  she  rolled  little, — neither  deep  nof 
quick. t  This  enables  her  to  get  away  and  behave  well,  on  what  was 
decidedly  her  worst  point  of  sailing."  The  scudding  qualities  of  the 
Mutine  were  afterwards  further  developed  in  a  gale  of  wind,  at  the  Cape 
station,  when  the  East  Indiamen  were  lying  to  in  the  offing,  afr^d  to 
run  into  the  bay ;  and  the  Mutine  could  find  no  companion  to  share  with 
her  the  hazard  of  such  a  performance. 

During  the  period  in  which  this  vessel  was  cruising  on  the  coast  of 
Africa,  she  had  opportunities  to  try  her  rate  of  sailing  with  the  Cleopatra 
and  with  the  Helena ;  and  of  taking,  together  with  other  slavers,  the 
Diana,  a  very  fast-sailing  vessel,  which  had  previously  been  deemed  more 
than  a  match  for  any  of  the  cruisers  on  the  station.  On  the  25th  August, 
1845,  a  trial  with  the  Cleopatra  took  place,  and  was  contiiuicd  about 
seven  hours,  in  a  "  moderate  breeze,  light  head-swell,  under  all  sail,  rate 
seven  to  eight  knots.''  It  was  then  found  that  the  ^'Mutine  had  gained 
directly  to  windward  of  the  frigate  nearly  seven  miles.'* 


•  See  Parliamentary  Paper,  No.  301  (V  to  Z),  Session  1845. 

+  The  only  loss  this  ship  sustained  in  the  gale,  was  that  of  one  of  her  life-buoys. 

Z  From  tlie  pui  l\irniaiicc  of  thia  vessel,  after  an  alteration  of  stowage,  may  be  seen  tlie 
advantage  of  proparly  placing  th«  ws^t,  as  to  hd|^  On  this  seoomd  trial,  the  weights 
of  the  Mutiite  had  beat  carried  up,  end  an  inorease  had  been  made  to  the  fiUse  ked,  to 
pve  more  depth  in  the  water. 


TRIAL  BAIUNO  OF  THB  MUTINB  AND  TBI  HBLBNA. 


288 


"  The  second  day's  trial,  of  the  same  duration,  was  equally  decisive, 
Mutine  having  gailied  1 1,290  yards  directly  to  windward  of  the  frigate/'  * 

But  her  most  important  trial  of  sailing  was  with  the  Helena.  The  im- 
portance and  the  satisfaction  of  it  ame  oat  of  the  fact,  that  the  Helena 
had  gained  the  climax  of  reputation  in  the  regard  of  her  captain,  sir 
ComwalHs  Ricketts,  and  of  others  who  were  aware  of  her  having  been 
declared  the  latest  sailer,  not  only  on  the  south  African  station,  but 
wherever  else  she  had  been.  This  16-gun  brig  came  into  company  with 
the  Mutine  off  Ciuillimane,  on  the  Slst  August,  1845;  and  on  the  next 
day,  a  trial  of  sailing  close-hauled  iooV.  place,  under  all  plain  sail,  with 
a  moderate  breeze  and  a  light  hcad-swcll :  the  rate  of  sailing  was  from 
seven  to  eiglit  knots  and  a-lialf ;  and  the  residt  of  it  was,  that  in  an  hour 
and  a-half  the  Mutine  beat  the  Helena  1000  vards  directly  to  windwiu-d. 

On  the  following  day,  the  2nd  September,  a  further  trial  w^as  made  by 
these  two  brigs.  "  Helena  having  bent  her  best  suit  of  sails,  filled  her 
water-tanks  with  sea  water,  and  made  sundry  arrangements,  with  the  view 
to  retrieve  her  first  defeat,  a  second  trial  in  turning  to  windward  was  sig- 
nalled from  Helena.  Commenced  on  starboard  tack  at  7h.  15m.  a.m.,  with 
a  moderate  breeze  at  S.W.,  under  all  plain  sail,  rate  seven  to  nine  knots. 
Helena,  at  starting,  bore  S.E.  916  vards  from  Mutine.  This  day's  trial 
ended  at  2h.  4om.  p.m.,  wind  S.S.W.;  Helena  bearing  N.N.E.,  4073  yards  ; 
the  Mutine  having  gained  at  the  rate  of  nearly  half  a  mile  per  hour  directly 
in  the  wind's  eye,  of  one  of  the  fastest  sailers  in  her  Majesty's  service.^'  f 

Illustration  needs  not  be  further  extended  in  this  example,  although 
it  might  be,  from  her  rcceut  performances  in  the  ^Mediterranean ;  for 
it  is  plain  enough  that  a  vessel  which  could  exhibit  such  decided  supe- 
riority over  the  Cleopatra  and  the  Helena,  ought  not  to  have  been  so 
unquestionably  a  "  beaten  vessel,"  in  the  preceding  and  more  general  com- 
petition. It  is  past  doubt  that  much  of  the  merit  or  demerit  of  the  Mutine\9 
performances  depended  on  the  trim  of  her  sails,  and  stowage ;  conditions 
of  the  constructor's  requirements,  which  were  not  fulfilled  during  the  expe- 
rimental cruises. 

Other  illustrations  were  supplied,  in  the  performances  of  the  Flying  Fish, 
Espit'f/le,  and  Daring,  when  they  were  again  tried,  in  March,  1845.  The 
same  relative  merits  were  not  exhibited  by  those  brigs ;  the  Daring  failed 
of  showing  the  sailing  qualities  wliich  she  had  developed  in  the  first  series 
of  experiments.  And,  the  changes  of  superior  saihng  which  took  place  in 
eleven  trials,  leave  the  results  subject  to  a  doubt  that  they  proceeded  from 
something  distinct  from  the  essential  capabilities  of  the  vessels.  No  in- 
ferences can,  therefore,  be  confidently  drawTi  from  results  of  so  dubious  a 
character.  \Mien  it  is  seen  that,  under  indifi'crent  circumstances,  a  vessel's 
performances  are  superior  to  what  she  could  exhibit  in  contest ;  when  it  is 


*  Letter  ttom.  commaader  Crawford,  VJi^  14th  Ifovember,  184S.        t  Ibid. 
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obvious,  from  separate  statements  of  those  performances,  that  each  officer 
aims  to  ^i^ive  the  ship  under  his  command  a  superior  character,  unless  she 
is  iiotoriouslr  bad ;  when  it  is  sometimes  seen  that,  just  in  accordance 
witli  an  otlicer's  preference  or  dislike  of  his  ship,  she  performs  well  or  fails 
of  doing  so  ;  and,  when  statements  of  the  relative  performances  of  different 
ships  are  wholly  irreconcilable, — the  naval  constructor  must  draw  liis 
conchisions  witli  the  greatest  degree  of  caution.  And,  it  docs  not  appear 
tliat  experimental  cruising  has  yet  been  extended  enough,  to  supply  data 
for  improvement  in  construction ;  or,  that  it  can  yet  be  expected  to  lead 
to  this  valuable  result,  until  observations,  similar  to  those  taken  imder  the 
command  of  captain  Corry,  shall  be  correctly  made  and  registered,  under 
more  general  circumstances. 

In  1845,  between  the  19th  of  July  and  the  2nd  of  December,  some  impor- 
tant trials  of  sailing  wore  made,  to  determine  the  relative  superiority  of  ships 
of  the  line.  The  ships  brought  into  competition  were  the  Trafalgar^  Queen, 
Allnon,  Cannpm,  Rodney,  Vunijiiard,  Superb,  and  St.  Vincent.  In  the  first 
series  of  trials  under  rear-admiral  Hyde  Parker,  the  Queen  had  a  marked 
superiority  to  any  other  ship  in  the  scjuadron,  in  working  to  windward, 
generally  taking  the  first  place  at  the  conclusion ;  wliilst  the  Vanguard  and 
the  Superb  were  almost  always  the  two  Iccwardmost  ships.  The  trials 
before  the  wind  did  not  decide  the  superiority  of  any  one  ship  to  the  rest. 
In  the  three  trials,  the  Campus  occupied  respectively  the  first,  fourth,  and 
fiflh  places  ;  the  St.  Vincent  the  first,  fourth,  and  sixth  ;  and  the  Queen 
the  first,  and  twice  the  third.  The  Albion  was  twice  the  second  ship,  and 
once  the  fifth ;  the  Rodney  was  second,  third,  and  fourth  ;  ai\d  the  Trafalgar 
was  twice  the  last,  and  once  the  last  but  one.  There  were  other  trials 
which  are  not  noticed,  as  the  competition  was  not  general.* 

In  the  second  scries,  under  rear-admiral  sir  Samuel  P\Tn,  there  were 
three  trials  on  a  wind,  two  of  them  being  on  the  same  day.  In  the  fore- 
noon, the  j^lbion  and  Qiieen,  being  nearly  equal,  were  the  first  and  second ; 
the  Trafalgar,  Canopus,  Rodney,  Vanguard,  and  St.  Vincent  followed  in 
order  :  the  Superb  did  not  take  a  part  in  the  trial.  In  the  afternoon  the 
Trafalgar,  having  had  her  hammocks  removed  from  the  nettings,  and 
phaced  below,  came,  in  tliis  respect,  into  a  condition  of  equality  to  the 
Queen,  and  was  the  first  ship  at  the  end  of  the  trial,  whilst  the  Queen  was 
the  fifth  ;  the  St.  Vincent  comnig  after  her,  last.  The  Rodney,  Albion,  auil 
Vanguard  followed  tlie  Trafalgar,  in  order.  Neither  the  Canopus  nor  the 
Superb  was  in  this  trial.    In  respect  of  the  first  of  these  tiials^  captain 

«  8m  FtflMMMntazy  Paper  163,  datsd  Mth  Marah,  1846. 

Chrestast  imdiiiatioa  rolled  or  fauobsd  to : — 

St.Tinoent   18»  Rodney    27* 

Queen   23  Vanguard    42 

Albion   45  Superb    40 

Fur  tho  trials  of  these  ships  in  1544)  see  Pari.  Paper  394,  dsicd  1.4th  June,  1645. 
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W.  F.  Martin  says,  "the  change  of  the  wind  from  W.  toW.  byN.  greatly 
favoured  the  Queen  and  Albion,  as  tlu  y  were  on  the  quarter. 

"  The  result  shows  that  the  Queen  gained  380  fathoms  ;*  but  it  must  be 
taken  into  consideration  that  she  had  her  hammocks  below,  whilst  the 
Trafalgar  had  hers  stowed;  and  as  the  weight  of  our  hammocks  is  eleven 
tons,  and  the  surface  they  expose  above  the  hammock  netting  486  square 
feet,  it  is  obvious  that  the  ships  were  so  ditrercntly  circumstanced,  that  the 
apparent  result  of  this  trial  is  worthless."  t  Subject  to  the  condition  of 
equality,  in  the  afternoon  the  Trafalgar  beat  the  Queen  147  i  fathoms,  in 
two  hours  and  five  minutes  ;  the  two  trials  showed  that  the  alternate  supe- 
riority depended  on  something  quite  distinct  from  the  form  of  the  ships, 
whilst  that,  being  the  object  of  inquiry^  remained  untouched  by  the 
experiment. 

A  third  trial,  with  a  strong  head  sea,  resulted  in  the  ships'  sustaining 
the  following  order  :  Rodney,  Vanguard,  Canopm,  Albion,  Trafalgar,  and 
Queen  :  the  .S7.  Vincent  was  away.  And  captain  Martin  says  "  the  TrafaU 
gar  has  beaten  the  Queen  on  all  occasions  on  which  she  has  had  to  contend 
with  strong  breezes  and  a  head-sea ;  and  her  wcathcrly  qualities,  as  com- 
pared with  those  of  every  other  ship  except  the  Rodney,  have  been  very 
remarkable. 

"  At  the  end  of  the  gale  of  the  6th,  carrying  no  more  sail  than  was 
set  on  board  the  other  ships,  she  had  all  the  two-deckers,  except  Rodney, 
far  under  her  lee ;  the  Vanguard  being  fifteen  miles  dead  to  leeward."  I 
On  the  same  day  when  this  was  written,  captain  sir  Baldwin  W.  Walker, 
in  reporting  the  sailing  qualities  of  the  Queen  said,  "  1  consider  the  Queen 
to  be  a  most  magnificent  man-of-war,  and  in  eveiy  respect  superior  to  the 
St.  Vincent  or  Trafalgar,  or  any  ship  I  ever  served  in ;  she  is  fiist,  and  had, 
on  the  whole,  a  decided  advantage  in  sailing  over  every  other  ship  in  the 
squadron.''  § 

In  a  trial  of  sailing  on  a  wind,  on  the  7th  October,  a  changiJ  in  the  state 
of  the  sea  produced  a  corresponding  change  in  the  relative  performances  of 
some  of  the  ships.  At  10  a.m.,  when  the  trial  began,  there  was  a  fresh 
breeze  with  a  considerable  swell,  and  the  ships  were  **  under  treble-reefed 
fore  and  mizen-topsails,  double-reefed  main-topsail,  courses,  jib,  fore- 
topmast  staysail,  main  trysail,  and  double-reefed  spanker.  The  top-gallant 
masts  were  on  the  deck."  By  half-past  ten  the  wind  had  so  far  abated 
that  all  the  reefs  were  shaken  "  out  of  the  spanker  and  main-topsail,  and 
second  reefs  of  fore  and  mizen-topsails. 

"  At  one,  the  wind  had  decreased  considerably ;  the  top-gallant-masts 
were  got  up,  the  nils  set,  and  all  the  reefs  shaken  out  of  the  top-sails. 


*  In  2|  hours.  t  Parliamentary  Paper,  No.  306,  Session  184G. 

X  General  observations  annexed  to  Letter  to  rcar-udmiral  air  Samuel  Pjrm,  K.C.B., 
15ih  October,  1845.  §  Letter  to  the  aamc. 
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"  The  wind  and  sea  gradually  decreased  soon  after  the  begiimiiig  of  tke 
trial. 

"  It  was  xery  remarkable  how  much  this  ship  (the  Trafalgar)  hwided 
and  weathered  on  the  Queen  and  Albion,  wliilst  the  sliips  were  opposed  to 
a  considerable  swell,  and  how  regularly  the  advantage  over  them  decreased 
in  the  same  proportion  as  the  wind  and  sea  fell. 

"  I  consider  this  ship,  at  the  commencement,  had  also  the  advantage 
over  every  other  ship  except  the  Rodney  ** 

At  4  p.m.,  wlicu  the  trial  ended,  the  Rodney  wjis  the  first  ship  by  1050 
fathoms,  and  the  CanojiUM  next  ;  the  Trafalgar,  Albion,  and  Vanguard  were 
equal;  the  Qnven  lost  1000  on  them,  and  the  St.  Vincent  4470  fathoms. 

The  relative  ])ciformanccs  of  the  Rodney  are  thus  stated  by  her  captain  : 
"  The  Rodney  had  the  advanta^^e  of  the  whole  squadron  on  the  3rd  with 
Queen,  Albion,  Trafalgar,  and  Vanguard,  aj^ainst  a  head-sea ;  the  Rodney 
weathered  considerably  on  the  Queen  and  Vanguard,  and  also  on  the  Albion 
and  Trafalgar,  but  not  so  much.  On  the  Gth,  a  ffalc  from  the  N.W.  cama 
on  about  sunset,  and,  under  a  close-reefed  main-topsail,  fore-staysail,  and 
main-trysail,  the  Rodney  in  tM'elve  hours  weathered  15  or  IG  miles  on  Si. 
Vincent  and  Vanguard,  and  considerably  on  all  the  rest  of  the  squadron,  but 
less  than  any  on  Trafalgar.  On  the  trial  of  the  7th,  aj^amst  a  head-sea,  car- 
n^ing  from  treble-reefed  topsails  to  single-reefed,  and  top-gallantsads,  the 
advantage  of  the  Rodney  was  greater  than  any  before,  on  the  whole  squadron. 

"  The  Canopus,  from  her  place  in  the  line,  has  generally  been  nearest  to 
TIB.  I  consider  her,  under  the  weather  spoken  of,  the  next  ship  to  the 
Rodney;  the  Trafalgar,  although  weatherly,  is  not  so  much  so  as  the 
Rodney,  and  slower.  I  consider  the  Queen  the  fastest  ship,  both  by  and 
off  the  wind,  in  fine  weather."* 

Captain  Fairfax  Moresby  bears  the  same  testimony  to  the  good  qualities 
of  the  Rodney,  in  relation  to  his  ship  (the  Canopus),  and  the  others :  "  In 
reference  to  the  Rodney,  she  had  the  advantage  of  the  Canopus,  as  of  every 
other  ship  in  strong  breezes,  against  the  ocean  swell ;  the  advantage  of  the 
Rodney,  in  the  late  cruise,  being  about  the  same  as  the  Canujuis  had  over 
the  Rodney  the  first  cruise, in  running  free;  there  wa.s  no  particular  trial; 
but,  by  a  comparison  of  sail  carried,  the  Canopus  had  some  advantage  over 
the  Rodney,  and  greatly  over  the  Vanguard.  The  St.  Vincent,  in  blowing 
weather,  or  in  strong  breezes,  showed  a  great  Icewardly  propensity ;  the 
Queen,  as  compared  with  the  last  cruise,  fell  into  a  doubtful  comparison 
with  the  Rodney,  Albion,  and  Canopus.  The  TVqfalgar  maintained  her 
extraordinary  weatherly  qualities,  with  want  of  speed;  the  Albion,  I  thought, 
did  not  do  as  well  as  the  first  croiae."  t 

Captain  B.  F.  Eowley,  of  the  St.  Vtneent,  myn,  "My  opinion  of  the 

*  Iiettor  from  captain  Bdw.  OoIliAr  to  x«Mr-«diiiixBl  sir  Stmael  Pym,  15th  Oct,  1845. 
t  Letter  from  captain  FaiifiisHoraibytoreaiHidinixalBur  Samuol  Pym,  lethOot.  1845. 
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Trafalgar  is,  that  she  is  a  very  weatherly  ship,  and  particiilarly  in  bad 
weather,  but  the  other  shiptall  fore>reached  her.  In  moderate  weather  and 
SBMOth  water,  I  alwaya  considered  ahc  (the  St.  Vincent)  was  nearly  equal  to 
the  Trtijalgar ;  as,  what  ahe  fore-reached  on  that  ship,  made  up  for  what  the 
other  gained  by  her  weatherly  qualities.  But,  with  the  Qkmii;,  Albion^ 
Rodney,  and  Canopus,  the  St.  VineaU  had  no  chance,  except  in  Toy  light 
airs.  Oil'  Die  wind,  in  all  weathers,  and  whether  under  a  press  of  canvas 
or  easy  sail,  the  8t»  Vincent  is  decidedly  a  fast  ship,  though  by  no  means  so 
fitft  as  the  Queen  or  Albion,  but  quite  equal  to  the  Rodney,  Canopus,  or 
Vamguard;  and,  infinitely  superior  to  the  Trtrfaigar,  The  Queen  always 
appeared  to  me  a  remarkably  fine  man-of-war  on  all  points.  In  all 
moderate  weathers,  whether  on  a  wind,  going  free,  or  before  the  wind,  she 
has  no  competitor ;  the  Albion  hcm^  the  next  ship  to  her.  The  AlbiorCt 
superiority  over  the  other  two-deck  ships,  and  particularly  the  Rodney,  ship 
of  her  class,  consists  chiefly  in  her  being  much  stiffer  under  a  heavy  press 
of  sail.  In  strong  fareeaes,  on  a  wind,  I  did  not  perceive  much  difference 
between  them,  except  on  one  oocasion,  when  the  sea  was  right  ahead,  the 
Rodney  beat  the  whole  squadron,  and  appeared  much  easier  than  the  Albion, 
In  moderate  weather  and  smooth  water,  the  Allnon  is  the  fastest  ship ;  and, 
o£f  the  wind,  will  always  beat  the  Rodney.  Before  the  wind,  and  in  a  heavy 
swell,  the  Rodney  would  fight  hw  lower-deck  guns  better,  and  with  more 
safety  than  the  Albion,  The  Vamgnard  appeared  to  pitch  deep  and  heavily 
during  the  trial,  in  a  head  sea,  and  also  rolled  deeply  before  the  wind. 
I  could  not  perceive  much  difference  between  her  and  the  Campus^  on  a 
wind;  but,  off  the  wind,  the  Canopu»  was  certainly  the  fastest  ship.  The 
Canopus  is  not  so  weatherly  aa  either  Albion  or  Rodney,  but  fore-reachea 
considerably."* 

Captain  N.  Lockyer,  the  Albion,  says :  "  In  comparison  with  other 
ships,  which  were  all  near  us  at  times,  I  consider  her  behavioor  eqioatty  aa 
good  as  any  of  them,  and  they  all  appeared  to  roll  equally  as  deep,  though 
I  think  she  rolls  rather  quicker  than  the  St.  Vincent,  Queen,  Trtfalffoir,  or 

Rodney."-^ 

On  the  27th  October,  the  wind  being  light,  with  a  rolling  swell  from 
the  westward,  the  squadron  were  kept  under  low  sail.  At  lOh.  35m.  signal 
to  the  AUnon,  Rodney,  and  Sn^b,  to  denote  extremes  of  rolling  by 
pendulnm : — 

"  Albion  made  15°  to  starboard  and  1G°  to  port. 
"Rodney  made  0°  to  starboard  and  7°  to  port. 
"  Superb  made  9°  to  starboard  and  10°  to  port. 
"  Canopus  made  10°  to  star])oard  and  11**  to  port. 
^Although  the  AUnon*$  report  of  oscillation  Is  greater  than  the  other 

•  Letter  from  captain  R.  F.  Rowley  to  rear-adminil  sir  Samuel  Pym,  15th  Oct.,  184.'?. 
t  Letter  £rom  captoia  J^ioholas  Lookyer  to  xear-aduural  sir  Ssmud  Pjrm,  16th  Ooi.,  1846. 
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ships,  it  is  not  apparently  more  than  the  Campus  and  Superb,  It  is  the 
quickness  of  the  Albion's  motion  which  is  remarkable."* 

To  the  same  purpose,  captain  Edward  Collier,  of  the  Rodncij,  writes : 
"  The  Rodney  can  fi<;ht  and  work  her  lower-deck  puns  well,  and  has  shipped 
but  little  water  in  any  of  the  different  exercises  during  tlie  cruise ;  her 
extreme  rolHng  has  been  27*^,  while  that  of  the  Albion,  Vanguard,  and 
Superb,  I  hear,  has  been  from  U)°  to  45°."-t  Of  the  motions  of  the  Superb, 
captain  Corry  says  :  "  Her  rolling  is  quick,  and,  in  proportion  to  the 
Canopus,  as  a])out  three  to  two,  which,  in  light  airs,  with  any  swell  what- 
ever, renders  her  very  unsteady ;  and,  it  is  dilHcult,  under  such  circum- 
stances, to  take  accurate  aim  with  the  guns.  With  the  sea  or  swell  on  the 
beam  or  quarter,  she  rolls  considerably,  l)ut,  whether  decj)er  than  other 
ships,  I  have  no  means  of  judging.  Uer  motion^  when  right  before  the  sea 
or  swell,  is  very  trifling. "| 

At  the  conclusion  of  the  trials,  captain  Lockyer  reports  the  same  relative 
character  of  the  Albion.  "  In  comparison  with  other  ships,  I  consider  her 
behaviour  c(jually  good;  they  may  uot  roil  quite  so  quick^  but  they  roll 
quite  as  deep  to  appearance.  "|| 

The  relative  capabilities  of  sailing  were  somewhat  changed  in  the  latter 
series  of  trials,  ma<le  under  the  coininand  of  captain  G.  W.  Willcs.  The 
Superb  was  re-coppered ;  and,  instead  of  being  always  a  beaten  ship,  as  at 
first,  she  was  often  the  fastest  ship  in  the  squadron.  But,  as  it  regards  the 
state  of  the  botttjm,  she  was  experiencing  the  highest  possible  advantage, 
whilst  some  of  the  other  ships  had  to  compete,  having  their  copper  foul  and 
in  a  ])ad  condition.  The  Vanffuard  also  was  re-coppered  within  the  period  of 
the  trials,  and,  tliereforc,  had  a  like  accidental  advantage  with  the  Superb. 
On  the  contrary,  captain  Fairfax  Moresby  reports  of  the  Canopus,  that 
**  the  sheets  of  copper,  some  off,  and  in  parts  much  crumpled,  having  been 
near  foui'  years  on,  nmst  be  considered,  when  bringing  her  in  contact  with 
the  rest  of  the  8quadron.§  And,  captain  Willes  says  :  "  To  their  lordships' 
yielding  to  my  request,  when  I  was  last  at  Portsmouth,  to  aUow  me  addi- 
tional ballast,  and  to  the  new  coppering,  1  attrii)ute  the  improved  sailing  of 
this  ship ;  in  fact,  such  an  entire  change  has  taken  phice  in  her  motion  at 
sea,  steering  and  working  generally  (although  she  is  still  deficient  in  her 
weights  low  down),  that  1  can  scarcely  bring  myself  to  believe  she  is  the 
same  ship."^ 


*  Report  from  captaia  Fairfax  Moresby,  H.  M.  S.  Catufpiu,  to  the  Secretary  of  the 
Admiraltj,  28th  Oct,  1845. 
t  lUportfromeapltrinSdiiaidOoIUflrload^^ 

$  Beport  from  wptein  A.  L.  Cony  to  adininl  lirGhttlet  Og^  but,  18th  Daa,  IMft. 

II  Letter  to  admiral  sir  John  West,  K.C.B.,  Dth  Dec.,  1845. 

§  Letter  to  admiral  sir  John  West,  10th  Deceraher,  1845. 

T  Report  from  captain  O.  W.  Wiileay  of  the  Vanguard,  to  the  teoretaiy  of  the  Ad- 
minUty,  17th  tlovember,  1845. 
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There  is  scsrcely  any  occasion  to  draw  an  inference  from  the  details  of 
thci^o  experiments.  With  an  honourable  emulation  in  each  captain  to 
develop  all  the  powers  of  performance  of  his  ship  lelpectively,  it  hardly 
strikes  one  as  an  unexi>ected  feature  of  some  of  the  reports  of  them,  that 
the  duyracteristics  of  inferiority  are  eridently  palliated,  and  spoken  of  with 
reserve ;  whilst  the  featur(>s  of  exoellenee  are  placed  in  such  prominence,  as 
to  throw  a  shadow  over  the  others.  Considering:,  now,  the  object  which  is 
contemplated  in  these  experiments,  it  oannot  be  too  fully  understood  that 
Bsaj  palliation  of  bad  qualities,  or  any  exa^eration  of  ezodlence,  tends 
neoessarily  to  the  subTeisioli  of  the  object  im  which  these  expensive  trials 
are  made.  There  is  generally  a  great  deficiency  in  reporting  the  details  of 
the  ships'  performances :  one  case  may  serve  as  an  illustration.  In  captain 
Moresby's  report,  already  quoted  as  to  the  rolling  of  the  squadron  on 
the  27th  of  October,  he  says,  "  Sujjerh  made  9^  to  starboard  and  10°  to 
port.  Canopm  made  10°  to  starboard  and  11°  to  port."  Of  course, 
the  Sfiperb  seems  to  have  had  the  advanta^rc,  in  the  smaller  amount  of 
rolling.  But,  captain  Corry  says  the  oscillations  of  the  Stiperh  were  to 
those  of  the  Campus  "as  about  three  to  two."  Tliis  fact,  of  the  quickness 
of  rolling,  inverts  the  order  of  relative  superiority;  for,  the  amount  of 
rolling  of  the  two  ships  was,  Si^erb  to  Camynta,  about  as  fifty-seven  to 
forty-two. 

The  question  might  be  asked,  "WTiat  is  the  intrinsic  value  of  experiments 
80  conducted,  and  so  reported  ?  And  such  a  question  mi^iht  have  been 
left  open  to  free  inquiry,  had  it  not  already  received  a  practical  answer  in 
the  conduct  of  the  British  f^ovemment.  But  immediately  after  the  papers 
relatinf:^  to  these  experimental  cruises  were  laid  before  Parliament,  the  lords 
of  the  Admiralty  deemed  it  proper  to  p^uard  the  future  constniction  of  ships 
with  more  care  than  it  had  been  hitherto,  by  referring  all  designs  for  ships 
to  a  board  of  naval  construction  ;  and  the  result  of  this  arrangement  soon 
showed  itself  in  tlie  setting  aside  of  all  plans  similar  to  what  was  supposctl 
to  have  produced  the  highest  excellence;  as  the  Queen  was  said  to  be 
"  perfect  in  all  points."* 

When  the  Raleigh,  50-^^un  frigate,  was  commissioned  for  sea  in  184-G, 
her  captain,  sir  Thomas  Herbert,  was  ordered  to  try  her  powers  of  smling, 
in  relation  to  that  of  the  Superb,  Brilliant,  Vanyuurd,  and  Canoptis.  On 
the  30th  of  May,  the  wind  being  moderate  and  steady,  and  the  water 
smooth,  the  Superb  and  Ralcif/h,  under  all  sail,  began  a  running  trial,  at 
9h.  15  m.  a.m.,  and  closed  it  at  13  m.  p.m.  in  this  period  of  three  hours, 
the  Raleigh  beat  the  Superb  1310  yards,  ller  angles  of  rolling  were  from 
10°  to  12°,  and  rate  of  sailing  from  six  to  seven  knots.  On  the  same 
day  they  tried  their  comparative  powers  of  sailing  to  windward,  under  all 
plain  sail,  except  the  royals  and  flying-jib.    In  two  hours,  the  Raleigh 


*  Beport  of  csflain  0.  W.  Willes  to  admiial  sir  Charles  Ogle^  17th  Ootobsr,  1840. 
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made  ono  more  tack  than  tlie  Superb;  and  beat  her  1000  yards  to  wind- 
ward. Her  rate  of  aailiug  waa  from  four  to  six  knots,  and  angle  of  inclina- 
tion 3°  to  5°.  • 

On  the  19th  of  June,  witli  a  verj'  li<^lit  wind  and  smooth  sea,  the  Raleigh 
bcfj^an  her  trial  with  the  Brilliant,  under  all  plain  sail,  at  2h.  15  m.  p.m.; 
and  in  three  hours  and  7  minutes,  she  gained  1792  yards  to  windward. 

On  the  20th  of  the  same  month,  she  tried  with  both  the  Superb  and  the 
Vanguard.  The  wind  was  light  and  steady,  and  all  plain  sail  set.  The 
trial  began  on  tlie  part  of  the  Raleigh  and  Superb  at  9  h.  24  m,  a.m. ;  and 
at  9  h.  29  m.  on  the  part  of  tlie  Vungnard.  At  4  p.m.  it  terminated,  when 
it  was  found  that  the  Raleigh  had  gained  7H80  yards,  that  is  '088  of  a  mile 
an  hour  to  windward,  with  regard  to  the  Superb,  having  made  two  tacks 
less  than  she.  She  gained  on  the  Vanguard  6012  yard:!,  being  more  than 
half  a  mile  an  hour  directly  to  windward. 

On  the  24th,  tlie  Raleigh  was  ordered  to  trj'  her  comparative  rate  of 
sailing  to  windward,  with  the  Vanguard  and  Campus.  There  was  a  strong 
breeze,  squally  weather,  and  a  rough  head-sea.  At  1  h.  50  ra.  p.m.  the 
trial  began.  Her  rate  of  sailing  was  then  6'5  knots ;  and  in  57  minutes 
afterwards,  it  was  ten  knots;  and  the  inclination  was  from  10°  to  10|°. 
At  2h.  15  m.  the  Raleigh  carried  away  her  inailiiigalc,  and,  in  consequence, 
took  in  her  jib  and  fore  topgallant-sail.  It  was  then  shown  by  the  angles 
taken,  that  she  had  gained  to  windward  on  the  Vanguard  at  the  rate  of 
y\  of  a  mile,  and  on  the  Canopus  at  the  rate  of  JJ^  of  a  mile  an  hour.  The 
Vanguard  carried  single-reefed  topsails,  raidn  and  raizen  topgalJant-sails, 
<lriver,  jib,  and  second  jib  ;  the  Canopus  carried  single-reefed  top-sails,  top- 
gallant-sails, jib  and  driver  ;  and  the  Raleigh  was  under  double-reefed  top- 
sails, topgallant-sails,  jib  and  driver. 

In  the  month  of  August,  several  trials  of  sailing  were  made  by  the 
frigates.  On  the  9th,  the  Spartan,  of  twenty-six  guns,  built  on  the  plan 
of  sir  AVilliam  Symonds,  and  Eurydice,  of  the  same  class,  built  on  the 
plan  of  vicc-adiiiii-al  the  honourable  George  Elliot,  C.W.,  were  sailing  close- 
hauled,  nearly  5^  hours,  with  a  light  breeze,  under  all  jilaiu  sail,  royiUs  and 
jib.  The  Eurydice  was  the  fsuster  sailer,  wliiLst  the  Spartan  was  the  more 
weatherly.  The  result  was  in  favour  of  the  Spartan,  she  having  beaten 
the  Eurydice  nciirly  half  a  mile  to  windward.  On  the  10th  the  same 
frigates  tried  again,  the  wind  being  about  a  point  free.  There  was  a 
moderate  breeze,  and  the  vessels  were  under  all  plain  sail,  royals  and  flying 
jib,  going  about  seven  knots ;  and  in  about  three  hours  and  ten  minutes 
the  Spartan  gained  a  mile  on  the  Eurydice. 

On  the  11th,  the  frigates  being  under  all  plain  sail,  except  royals, 
another  trial  was  made  in  working  to  windward.  In  four  liours  the  Eury- 
dice beat  the  Spartm  about  900  yards  to  windward ;  and  in  the  same  time 
the  Raleigh  weathered  on  the  Constance  2760  yards. 

On  the  20th,  a  more  general  competition  took  place^  under  the  orders  of 
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▼ice-admiral  sir  William  Parker,  who  reported  the  various  performances  of 
the  several  ships  as  follows  : — * 

"  The  weather  continuing  favourable,  and  the  wind  strong,  I  sent  the 
Eurydice  fifteen  miles  dead  to  leeward,  and  at  11  h.  15  m.  a.m.  started  the 
Vanguard,  Campus,  Raleif/h,  and  Constance  together,  to  pass  round  her 
stem,  and  tlie  wliole  to  beat  back  to  the  flag-ship.  They  passed  the 
Eurydice  successively  in  the  order  stated  in  the  accompanying  return,  and 
rejoined  tlie  squadron  in  the  order  which  is  also  stated  therein.  All  the 
ships  displayed  excellent  saihng  quahtics  and  stability,  but  the  advantage 
was  certainly  with  the  Raleigh,  followed  closely  by  the  Eurydice,  It  is, 
however,  right  to  observe,  that  the  Constance  having  run  before  the  wind 
with  all  her  ree£s  out^  lost  ground  considerably  in  reefing  her  topsails,  t 


**  Summarif  qfHqmii  qf  Trtal    SmUng  b^wetn  the  tmdermenHoned  Sk^^ 

im  AxguH,  1846. 
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One  more  trial  inp  auMle  belbra  fihe  fiigaftes  tenanted,  and  it  is  thus 
reported :  in  "  the  aflanaooa>)if  the  27tih  instant,  the  Battler  was  aent  five 
leagues  in  the  wind's  ey^ci  ^BXbendfi,  and  the  whole  squadron  diredel 
to  beat  up  to  her,  and  pan  her  to  modwav^  Iwviiig  the  oa^ptains  at  liberty 
to  aii^  as  they  oonndered  moat  advantageoos. 

"  The  wind  not  being  stronger  than  to  admit  an  average  rate  of  six  knots 
and  A  half  per  hour,  the  ships  canying  nigrals  with  all  ree&  ont  of  the  top- 
sails, five  (Koly  succeeded  in  passing  to  windward  of  the  Rattler  before  dark, 
and  these  weathered  her  in  the  following  order:  1  Baleiffh,  2  Conetanee, 
8  ^tartan,  4  Ewty^ee,  5  Sigierb,  % 

"  Some  advantage  was  gained  bj  the  ships  which  stood  nearest  in  shores 


*  Deipatoh  from  vice-sdmiisl  air  William  Parker,  bart,  O.C.R,  to  the  leoretszy  of  the 
AdsBisBlij,  SSnd  Aogiist,  1648. 

t  The  advantage  the  ContUmm  had  over  iht  othor  ships  in  nmning  down  with 
more  sail,  must  have  been  at  least  equivalent  to  the  loss  she  sustained  in  reefing 
the  topi^ ;  and  donhtleis  it  was  e^^eeted  that,  on  the  whde^  tomakuig  wtmUL  it 
gainuL 

X  See  Return  to  the  House  of  Lords,  No.  3.35,  session  1848. 
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getting  for  a  time  a  favomable  slant.  I  conrider,  hamefet,  that  the  Ra- 
leigh had  hat  a  slight  advantage  over  the  Cmuimiee*  The  Eurydice  and 
S^miim  sailed  neaily  alike,  proving  themaelvea  dmoil  equal  to  the  larger 
fingatea. 

"  Of  the  line^-hattle  ships,  the  Superb  eieeDed.  The  VMgu&rd  and 
Conopua,  whieh  ivwe  nait  in  priority,  appeared  on  a  par.  The  Alhkm  took 
tiie  kad  of  the  Sf.  Fiaem^^  weathering  on  her  altogethar  960  yaxds;  and 
the  St,  VhumU  weathered  on  the  Qveen  1560  yardi.  The  Hodnef  waa 
inferior  to  aU  hot  the  HAenia,  wbkt,  at  umaet,  waa  sateen  caUet*  lengths 
to  leewaid  of  that  ship."  * 

The  trials  of  sailing  between  the  Raleiffk  and  the  Condanee,  a  firigate  of 
the  same  daas,  eonstmeted  by  air  William  Symonds,  extended  over  a  conal- 
derable  period.  And  aa  the  ooorae  of  competition  is  very  concisely  and 
ably  described  by  air  Thomas  Herbert,  the  following  quotations  are  made 
from  his  letter  of  the  29th  September,  1846  : 

"  The  Contiimee  and  Baleigh  have  been  nearly  two  months  together, 
and  have  had  almost  all  Idnda  of  weather  and  winds,  and  have  had  trials 
in  all  points  of  sailing.  On  our  passage  from  oflf  Lisbon  to  the  tropic  of 
Capricorn,  we  have  had,  occasionally,  light,  variable,  and  freah  breeaes,  and 
strong  and  ateady  trades,  to  iteady,  that  for  daya  we  have  had  no  occasion 
to  touch  a  brace.  Freqoentiy  the  Raleigh  had  to  ahorten  sail,  and  heave 
to,  for  the  Comianee  to  come  up,  and  scarce  a  day  that  the  Raleigh  did  not 
run  ahead  of  her  several  miles  $  and  on  two  occasions  she  waa  left  half 
conrsea  and  hull  down  astern. 

During  the  diort  tinm  the  iblnl^A  has  been  in  commission,  she  h^ 
over  one  hundred  days  at  sea,  and  has  experienced  some  rough  aa  well  aa 
smooth  weather,  though  actually  not  a  very  strong  gale ;  and  I  never  waa 
in  a  drier  or  easier  ship,  or  one  that  strained  her  rigging  less.  She  steera 
wdl,  stays  and  wears  quickly ;  she  acaice  can  be  put  out  of  trim,  for 
whether  ahe  ia  a  fow  inchea  by  the  head  or  the  atem,  or  with  fife  or  three 
montba*  proviaiona^  it  aeema  to  make  no  difference  in  her  sailbig.  I  con- 
sider she  does  best  in  the  builder's  trim ;  and  I  cannot  find  out  anything 
in  tiie  ship  that  requires  altering.  She  stowa  five  months'  provisions,  and 
240  tons  of  water,  with  the  greatest  ease;  haa  wings  round  her.  But  if 
that  part  of  the  after-hold,  taken  off  for  the  wings,  were  to  be  thrown  into 
it,  as  th^  are  in  the  Ctmttaitce,  she  could  then  stow  nearly  six  months, — 
not  that  I  should  recommend  the  wings  to  be  thrown  into  the  after-hold. 
Tsking  the  ship  as  a  whole,  I  do  not  believe  a  more  perfect  man  of  war 
was  ever  built." 

One  can  hardly  go  throu^^  a  comparison  of  the  reports  of  oflicers  com- 
manding rival  ships,  in  experimental  sailing,  and  retain  his  confidence  that 


*  Despatohet  from  vioe-admiral  sir  W.  Parker,  to  the  secretary  of  the  Admiralty,  29th 
Aogoit,  aad  Sad  September,  1846. 
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all  of  them  wore  written  with  perfect  impartiiility.  The  captain  of  the 
r'o/?,f/flnr<?,  sir  Bahiwin  W.  Walker,  in  his  report,  dated  the  29th  September, 
18 16,  says, — "I  am  of  opinion  that,  before  the  wind,  the  Raleigh  has  had 
the  advantage  of  the  Constance,  but  with  tlie  wind  abeam  and  abaft  it,  the 
Constance  has  had  tlie  advantage  of  the  Raleigh.  On  a  wind,  the  Constance 
is  more  weatherly,  but  the  Raleigh  fore-rcachea.  And,  on  the  whole,  as  far 
as  the  trials  have  gone,  T  am  of  opinion  that  both  ships  are  nearly  as  equal 
as  possible.  There  has  hwAx  no  trial  with  less  sail  than  single-reefed  top- 
sails, topgallant- sails,  courses,  jib,  and  spanker;  and  although  the  ships 
have  not  had  much  of  a  trial  .igainst  a  head-sea,  judging  from  what  I  have 
obsened,  I  am  of  opinion  that  the  Constance  would  have  greatly  the 
advantage  of  the  Raleigh.  Generally  speaking,  the  winds  have  been  hght 
and  variable  since  we  left  the  squadron ;  and  in  consequence  of  the  great 
distance  the  two  ships  have  been  occasionally  apart,  it  ia  difficult  to  decide 
which  is  the  best  sailer.*' 

The  daily  records  of  the  relative  performances  of  the  two  ships,  leave  no 
room  whatever  now,  to  doubt  which  was  the  better  sailer.*  This  may  have 
been  uncertain,  as  it  regards  the  nm  from  Lisbon  to  Madeira;  for  the 
difference  was  only  four  miles  out  of  500,  in  favour  of  the  Raleigh.  On 
the  28th  of  August,  the  report  of  the  Constance  says  :  "  Gained  considerably 
on  Raleigh  between  11  and  noon,  running  with  the  wind  abeam,  with  star- 
board studdingsails  set.'*  The  wind  was  then  on  the  quarter.  At  night 
the  Raleigh  gained  eight  miles  on  the  Constance,  an  advantage  which  was 
lost  on  the  29th,  the  wind  varying  about  two  points.  The  Raleigh*9 
report  says:  "Wind  rather  variable  and  light  during  part  of  this  day 
Constance  apparently  bringing  up  the  breeze.  Both  ships  under  all  possible 
sail."  On  the  30th,  the  advantage  was  again  on  the  part  of  the  RaUigh, 
when  they  both  arrived  at  Madeira. 

From  the  time  when  the  frigates  left  Madeira,  till  they  passed  the  tropic 
of  Capricorn,  occupying  a  period  of  twenty-five  days,  the  Raleigh's  report 
states  that  on  one  morning  the  Constance  had  the  advantage  in  sailing ; 
but  no  such  statement  is  repeated.  During  this  time  there  were  trials  of 
sailing  with  the  wind  right  aft,  nearly  aft,  on  the  quarter,  two  or  three 
points  abaft  the  beam,  nearly  abeam,  one  point  free,  and  for  seven  days 
successively  they  were  saiUng  by  the  wind.  On  six  of  these  days  the 
Raleigh  had  the  advantage,  and  on  the  other  day,  the  frigates  were  nearly 
equal.  During  the  greater  part  of  one  other  day,  the  wind  being  nearly 
abeam,  there  was  no  dilferencc  in  the  sailing  of  the  two  ships.  The  Raleigh 
had  to  shorten  sail  ten  times  during  these  twenty-five  days,  to  allow  the  Con- 
stance to  come  up ;  besides  at  various  other  times,  carrying  less  sail  than 
the  Constance,  still  having  the  advantage  of  her.  Several  days  passed, 
subject  to  calms  and  light  variable  airs,  which  allowed  no  opportunity  of 

*  They  have  been  made  public  through  the  medium  of  the  House  of  Lords. 
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trying  the  8ailin<:]^  powers  of  the  ships ;  on  one  of  these  days,  however,  Sep- 
tember 16,  Constance's  report  says :  "  During  the  forenoon,  Hght  variable 
winds,  with  a  head  swell.  Lowered  royals,  and  hauled  up  the  mainsail  to 
keep  our  station.  Head  sea  :  Raleigh  has  no  chance  with  (Jorutance. 
Rate  of  sailing,  one  and  two  knots." 

In  the  trials  of  sailing  between  the  Superb,  80-gun  ship,  constructed  by 
sir  William  Symonds,  the  America,  a  50-gun  razde  (formerly  a  74-gua 
ship),  built  in  1810,  after  a  design  by  the  surveyors  of  the  navy^,  and  the 
Thetis,  40-gun  frigate,  designed  by  Messrs.  Read,  Chatfield  and  Creuze, 
a  striking  clitTcrence  was  exhibited  by  the  two  principal  ships,  the  Superd 
and  the  Tftetis,  resulting  from  a  cause  inherent  in  the  ships.  The  inferiority 
of  the  Superb  wjis  the  most  fully  exhibited  in  sailing  close-hauled,  with  a 
head-sea ;  but  this  became  less,  as  the  course  of  the  ships  was  such,  that 
they  received  the  swell  upon  the  quarter  instead  of  the  bow.  The  relative 
sailing  qualities  were  tried  on  several  occasions,  and  under  several  conditions 
of  wind  and  sea.  On  the  1st  of  March,  1847,  the  trial  was  with  the  wind 
abeam,  and  a  long  swell.  In  these  circumstances  the  Tlietis  beat  the 
Superb,  at  the  rate  of  2500  yards  an  hour ;  the  America  was  second, 
gaining  a  considerable  advantage  over  the  80-gun  ship.  But  in  the  course 
of  the  trial,  the  swell  materially  decreased,  and  the  comparative  rates  of 
sailing  were  altered  ;  the  Thetis  continued  to  gain  then  at  the  rate  of  only 
700  yards  uu  horn* ;  and  the  America  became  the  third  ship. 

On  the  next  day,  a  trial  took  place,  close-hauled,  with  a  fresh  breeze. 
When  the  swell  was  on  the  weather-quarter,  the  Superb  beat  the  frigates 
considerably  to  windward ;  but  when,  on  the  opposite  tack,  the  swell  was 
upon  the  bow,  the  Thetis  beat  the  Superb.  During  the  whole  trial,  which 
lasted  5h.  25in.,  the  Thetis  beat  the  Superb  3000  yards,  and  the  America 
3840  yards  directly  to  windward.  The  Superb  sustained  some  disadvantage 
by  splitting  her  fore-topsail^  which  was  then  lowered  for  more  than  half 
an  hour. 

The  next  trial  was  in  saihng  one  point  free,  with  a  fresh  breeze  and 
smooth  sea.  In  about  2h.  and  20m.,  the  Arneriea  beat  the  Superb  1280, 
and  the  Thetis  beat  her  850  yards.  The  wind  afterwards  changed  and 
was  very  li^ht,  with  a  slight  following  swell,  which  turned  the  advtmtages ; 
for,  during  about  three  hours  in  whic  h  the  trial  was  continued,  the  Superb 
gained  on  the  71u'lis  (UK)  yards,  and  1200  on  the  America. 

A  second  triid  of  sailiiig  close-hauled,  was  made  on  the  8th.  The  three 
ships  carried  single-reefed  topsails,  courses,  fore  and  nuun  top-gallautsails, 
jib,  and  single-reefed  spanker.  "  During  the  first  hour,  the  T/wtis  beat 
the  Superb  nearly  400  yards  to  windward ; "  but  the  wind  then  changed, 
and  brought  the  swell  more  aft,  when  ''her  gain  was  greatly  diminished." 
There  was  but  little  difference  in  the  sailing  of  the  Superb  &r\d  the  America. 
In  continuing  the  trial,  the  Thetis  beat  at  the  greatest  rate  as  there  was 
n  head  sea,  and  at  the  least  rate  as  the  swell  was  more  aft.    And  in  the 
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period  of  4h.  and  12m.,  the  T/ietLs  beat  tlie  Superb  5230,  and  the  Superb 
beat  the  America  3930  vards  directly  to  windward. 

The  trial  on  the  9th,  was  in  running:  before  a  strong  breeze,  with  a  long 
swell,  under  all  plain  sail,  except  the  jib  and  spanker.  In  the  course  of 
7h.  they  sailed  through  a  space  of  fifty-nine  miles  ;  while  the  Superb  and 
America  were  nearly  equal,  the  Thetis  gradually  gained  on  the  Superb ; 
and  her  ultimate  advantage  was  about  3200  yards. 

The  three  remaining  trials  were  on  a  wind.  On  the  13th,  the  ships  were 
under  all  plain  sail,  and  there  was  a  slight  swell  on  the  weather-quarter. 
After  sailing  Ifh.,  the  ships  wore  together,  occupying  respectively  the  fol- 
lowing times: — Superb  om.  ^lOs.,  America  5m.  51s.,  and  Thetis  6ni.  4s. 
But,  in  the  course  of  wearing,  the  Thetis  gained  460  }  ards  on  each  of  the 
other  ships  ;*  and  in  Ih.  25ra.,  on  the  port  tack,  she  gained  786  yards  on 
the  Superb;  and  this  ship  gained  150  yards  on  the  America. 

On  the  26th  of  March,  as  well  as  on  the  30th,  the  America  did  not  join 
in  the  trial.  On  the  first  of  these  days,  it  included  eifercising  the  guns,  as 
well  as  sailing.  "  During  the  forty-five  minutes  we  were  on  the  starboard 
tack,  the  Superb  gained  520  yards  on  the  Thetis ; "  but  "  during  the 
3  hours  and  15  minutes  wliicli  the  trial  lasted,  the  Thetis  gained  to  wind- 
ward of  the  Superb  1650  yards."  The  time  in  which  the  Superb  gained 
her  advantage,  wa.s  when  the  swell  was  on  the  quarter. 

"  March  30th,  at  9h.  20m.  a..m.,  the  signal  was  made  to  try  rate  of 
sailing  on  a  wind,  and  for  the  Thetis  to  carry  the  same  sail  as  the  Superb. 
There  was  a  light  breeze  from  the  N.E.  by  E.,  varying  through  the  trial, 
in  strength,  from  a  two-knot  to  a  five-knot  breeze ;  and  in  direction  nearly 
two  points ;  and  a  slight  swell  from  N.N.E.  The  Thetis  went  rapidly  past 
the  Superb,  and  continued  to  gain  on  her  during  the  day,  in  a  greater  pro- 
portion than  in  any  previous  trial.  At  Ih.  20ra.,  the  ships  broke  off  three 
points ;  the  angles  were  immediately  taken,  and  the  recal  made,  the  trial 
having  lasted  three  hours,  during  which  time  the  Thetis  beat  the  Superb 
2810  yards  to  windward." 

In  the  following  November,  the  TJietis  was  again  tried  with  several 
ships  of  the  line, — Jis  the  Vanguard,  Superb,  Albion,  Rodney,  Hibemia,  and 
Trafalgar.  On  the  9th  of  that  month,  the  trial  was  in  going  free,  with  a 
moderate  and  steady  wind,  and  n  smooth  sea,  under  all  plain  sail,  and  star- 
board or  port  studdingsails,  according  to  the  tack.  The  Thetis  gained  on 
the  Vanguard  at  the  rate  of  850  yards  an  hour, — on  the  Superb  at  nearly 
double  that  quantity, — on  the  Albion,  1960  yards, — on  the  Rodney,  two 
miles, — and  on  the  Hibemia  and  Trafalgar,  a  little  more. 

The  four  other  trials  were  in  saiUng  close-hauled.   On  the  first  of  these 


*  The  advantage  gained  by  the  Thetin  in  this  manoeu'?!©,  was  deemed  so  extraordinary 
at  the  time,  that  the  officer  who  was  taking  the  angles  of  bearing,  distrusfesd  the  MOtt- 
racjr  of  his  ubscrvatiou,  aud  called  thu  nuu>tcr  of  the  ship  to  vcrifjt  it. 
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there  was  a  fresh  steady  wind ;  and  all  plain  sail,  except  the  royals,  was 
carried.  At  the  beginning,  the  sea  was  rather  rough ;  but  it  became  more 
moderate  during  the  time  of  the  trial.  In  5h.  30m.,  the  Thetis  beat  the 
Superb  Bt  the  rate  of  1363,— the  Albion  1818,— the  Vangwsrd  2418,— the 
Trafalgar  2654,— the  Rodney  2727,— and  the  Hiberma  3000  yards  an  hour, 
"  dead  to  windward."  In  this  trial,  the  Vanguard  Qustained  some  diaad> 
vantage  by  the  splitting  of  her  fore-topsail.  On  the  13th,  the  wind  was 
light  and  variable,  and  the  sea  smooth :  a  trial  of  sailing  close-hauled  took 
place,  lasting  6h.  50m.  The  Thetis  weathered  direcUy  on  the  ether  ships 
as  follows:  on  the  Vanguard  776  ycrda,— the  Mkm  1080,— the  Sn^perh 
1340,— the  mbemia  1570,-^  Trafalgar  1676,— sod  the  Mkuiy  1760 
yards  per  hour.  On  the  15th,  the  Thetie  beat  her  two  competitors,  the 
Albion  and  Superb,  in  a  rather  greater  degree,  the  wind  being  moderate 
and  variable,  and  the  sea  smooth.  The  laat  trial  included  the  Rodney  also, 
and  lasted  6h.  20m.  The  TJuHt  now  beat  the  jUbkm  686^-4iie  Siiperb 
1000, — and  the  Rodney  1580  yards  an  honr,  dead  to  windward.*  And 
air  William  Parker  says,  "  The  TMi$  «pgtm  te  mmm  in  all  respects 
admirably,  and,  I  understand  from  ci^itain  Codiiagtoo,  is  not  easily  put 
out  of  trim." 

In  connection  with  the  perfonnanoeB  of  experimental  aqnadfons,  the 
chums  of  amateur  naval  constructOTB  axe  brought  befive  the  public.  If  it 
were  a  subject  of  inquiry,  What  benefit  lias  the  coimtry  ever  derived  from 
what  they  have  done? — ^it  might  be  difficult  to  find  a  positive  aoswer. 
Indeed,  it  is  not  etmy^  to  identify  their  performanees  with  any  merit  wludi 
the  good  character  of  a  ship  they  may  have  been  the  means  of  introdadn^ 
into  our  navy  might  gcneraUy  seem  to  imply.  It  is  not  to  be  oqpeotod 
that  men  witfaont  pxefessional  edncatkii  can  become  naval  avdutects; 
whilst  it  would  be  absoid  to  suppose  that  observing  naval  officoa  ma^  not 
gain  valuable  ideas  on  this  sul^ect.  But  what  is  the  eonditoi  in  whieh 
their  opinions  are  evolved?  Undoubtedly  much  more  in  that  of  disjointed 
notions,  than  as  parts  of  a  system  exhibiting  their  dependences  and  rela- 
tions in  regular  order.  This  seems  to  be  inevitable;  smce  the  relations 
of  the  varioQS  conditions  cannot  be  understood  without  study, — a  study 
embracing  the  elements,  aa  well  as  the  general  conditions,  and  Ihe  ovtiine. 

What  is  now  the  eifect  of  constmctbg  ships  with  so  special  a  reftrenoe 
to  a  paiticolsr  condition  of  fimn  or  dimensions?  Has  it  been  a  tenden^ 
to  general  improvement?  It  is  dear  that  the  partiality  which  includes 
more  of  one  property  than  is  consistent  with  the  conditions  of  general 
excellence,  is  c«^rryiDg  alterstiona  in  an  unlbrtnnate  direction, — it  is  golug 
backwards.  This  course  of  proceeding  is  essentially  erroneous,  as  it  is  at 
variance  with  the  principles  which  both  science  and  experieiioe  have  proved 
to  be  true.  Asamateur  constructors  do  not  hcdd  theur  notions  in  defoenoe 


*  Report  of  vke-adnunl  sir  William  Tarker,  18th  November,  1847. 
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to  any  system  of  principles,  so  they  are  at  a  loat  how  to  Tomedy  defects :  * 
and  for  the  want  of  a  correct  knowledge  of  genflral  principles,  there  is  no 
protpeet  fax  that  which  is  left  to  their  hands,  bnt  perpetual  error ; — a  veiy 
grave  fiic^  whleh  needs  no  aune  ittastration  than  mai^  of  the  ships  in  fhe 
British  navy  bow  supply. 

It  cannot  fail  of  being  very  nseftd  to  the  scientific  constnietor,  to  have 
an  the  dements  of  the  body  shown  in  a  general  relation  to  each  other,  and 
compared  with  ezpeEimental  data.  He  will  be  thmby  essentially  aided  in 
drawing  oondnsions,  as  to  the  relation  the  general  elements  bear  to  the 
performances  of  ships.  And  the  move  experimental  sailing  is  made  with 
the  simple  view  of  maiking  the  relative  qualities  quite  distinct^,  and  irre- 
spectively of  socoessfiil  competition,  the  more  useftd  will  it  be  in  improving 
the  sdenoe  of  ship-building ;  since  it  is  firom  actual  experience  that  general 
principles  are  to  be  deduced,  and  laws  estaUiahed  fixr  building  ships  with 
growing  certainty  of  success. 

There  are  some  relations  of  the  elements  of  bodies,  in  which  ships  should 
be  compared  together,  in  reviewing  the  results  of  their  trial-sailing,  and  there 
are  also  various  conditions  in  which  they  should  be  sulgeoted  to  compari- 
son,—as  the  trim  of  the  ship,  the  position  and  trim  of  the  sails,  and  several 
others ;  for  it  is  well  known,  that  tlie  good  or  bad  sailing  of  a  ship  depends 
on  many  causes:  and,  therefore,  apart  from  such  genersl  comparison, 
much  is  often  left  to  mere  conjecture,  as  to  what  are  the  true  conditions  of 
character.  A  plan  for  developing  the  highest  powers  of  performance  in 
shq^  intended  to  be  tried  in  competition,  is  elsewhere  suggested.  If  that 
were  acted  on,  and  the  resolts  of  their  sailing  and  other  capabilities  com- 
pared in  connection  with  the  relations  of  their  dements,  improvement  might 
be  confidentiy  expected  to  follow.  "With  the  view  to  guide  and  fiMaHtate 
such  comparisons,  the  fiillowiug  elements  of  ships,  that  have  been  already 
tried,  are  presented. 


*  "When  o^ilsin  Hayes  first  appeared  ss  the  comtmetor  of  a  ship  of  war,  ho  mado  the 
sllefl4wdy  fiiDer,  hi  oomparisoa  with  the  foro4Mdy,  Hiaa  that  of  most  other  shipe  hi  the 

navy.  Bat  on  finding  the  effect  of  this  error,  he  afterwards  fonaed  the  design  for  a 
ship,  having  one  of  the  smallest  relative  after-bodies.  On  the  contrary,  captain  Symonds 
built  his  first  experimental  ship  with  the  after-body  remarkably  small,  in  relation  to 
the  fore-body.  Jle  also  passed  into  the  opposite  extreme  ;  and  in  a  future  experiment 
he  gave  a  greater  rdatiTe  tbhuM  to  the  after  body  than  meet  other  ships  pocaessod. 
If  the  prindploB  on  whioh  the  i«Uii8tmeBt  of  the  ho^  <tf  a  di^  is  detenn^ 
the  oonstmotor  in  either  of  iheie  cases,  he  night  surely  have  avoided  the  oner  of 
giving  an  excutivt  lelativo  fioenoas  or  fiihiees  to  either  eatrenuty  of  his  ship. 
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In  reviewing  the  biitoiy  of  the  Britiih  navy  through  the  greater  part  of 
the  lait  oentorjr,  we  aee  much  aonnd,  practical  knowledge,  generally  marking 
the  eondnct  of  the  anrveyors  of  the  navj,  in  fimning  their  deaigni.  And 
the  character  which  their  ahipa  hore,  in  Umg  and  ardnona  dutiea,  makea 
the  names  of  their  several  oonstmetora  to  be  respected  in  the  English  naval 
service.  Apart  team  mathematical  reasoning  and  investigation,  to  whidi 
they  did  not  pretend,  they  earefbUy  compared  the  various  ftcts  of  ezpe- 
rienoe,  and  cautiously  and  judiciously  drew  their  conclusions.  On  the 
other  handy  mathematicians  have  laboured  in  the  investigation  of  causes, 
but  they  have  generally  reasoned  on  hypotheses  instead  of  ftets;  and 
hence,  there  is  scarcely-  a  fimnula  on  any  part  of  this  science  that  can  be 
applied  and  depended  on  for  accurate  results,  inth  the  exception  of  Mr. 
Atwood's  formula  for  determining  the  stability  of  ships.  Constructon  axe, 
therefoire,  still  left  to  deduce  from  experience  the  conditions  on  which  their 
designs  shall  be  formed,  both  as  to  the  resistance  which  ships  have  to 
overcome  in  passing  through  the  water,  and  to  the  motions  of  ptehing 
and  rolling.  Euler  has,  with  his  usual  ability,  investigated  the  resistance 
opposed  to  a  ahip^a  motion  through  the  water,  and  haa  given  a  formula  for 
calculating  its  amoont ;  but  Chiq^man  says  "  it  is  the  velocity  of  the  body 
which  ought  to  determine  the  place  of  the  greatest  breadth,  in  order  that 
the  resistance  may  be  a  nummmm *  and  he  deduced  this  result  from 
experiments.  Beoent  experience  in  the  British  navy  has  agreed  with  this 
deduction ;  for,  in  the  reports  of  the  sailing  of  the  Raleigh  and  OmtUmDe, 
it  is  shown,  that  in  light  airs  and  very  small  velocities,  the  Coiutimee  always 
beat ;  but  when  there  was  a  fresh  breeM,  the  sailing  power  of  the  Raleiffh 
was  invariably  and  decidedly  superior.  Her  greatest  breadth  vras  consi- 
derably farther  forward  than  that  of  the  Contianee,  Don  Juan  aaya, "  Of 
all  the  theoriea  of  a  ship's  motions,  the  most  complicated  is,  without  con* 
tradiction,  that  of  the  rolling  and  pitching;"  t  end  he  pointa  out  the 
defect  in  the  reasonings  of  mathematicians  on  this  subject.  These  two 
important  questions  remain  yet  unsolved. 

In  tiie  absence  of  foranilBi,  to  apply  in  investigating  the  connection  of 
canse  and  effect,  great  diflBcuUy  is  necessarily  folt ;  and  there  are  few  that 
have  time,  and  patience,  and  means,  to  attempt  such  a  woi^  from  the  foots 
of  experience.  The  British  navy  might  have  siqiplied  enough  of  these  for 
this  purpose ;  but  though  they  have  been  exhibited  and  repeated  thousands 
of  times,  yet  they  are  seldom  watched  and  registered  with  sufficient  exact- 
ness in  tlie  details.  Thus  it  is,  that  theory  and  eaqperience  together  leave 


*  Traits  do  la  Construction  des  Yaisseaux,  &ic.  Par  Frederic-Httoxi  de  Chapman ; 
iraduit  du  Su^ois  par  M.  Yial  da  Clairboia.   Chap,  vr^  §  15. 

t  BxaaMB  MaritiaM^  Tli^oratiqne  et  Pkatiqne.  Far  Don  Gsoigsi  Jasa;  tradait  ds 
l^Eapsgaol  par  IL  Lev^ue.  Tome  teonnd,  dhapw  vi 
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the  su1)ject  involved  in  uncertainty,  as  to  many  things  that  are  necessary 

to  perfect  ion. 

Objection  has  been  made,  that  ships  built  on  the  same  lines  have  been 
dissimilar  in  their  character  at  sea.  It  may  be  freely  admitted  tliat  few 
things  are  more  clearly  possible.  But  as  like  causes  produce  like  effects,  it 
is  equally  clear  that,  if  the  ships  are  alike,  such  difference  is  o\^inf^  to  some- 
thing else  than  the  form.  There  is  more  than  enough  in  the  accidental 
conditions  of  ships  to  account  for  this  fact ;  it  is,  then,  araong:st  these  that 
the  causes  of  the  difference  should  be  sought.  Although  it  is  not  an  essential 
condition  that  a  ship's  form  should  be  such  jus  to  make  a  difference  of 
stowiige  (causing  a  difference  of  a  few  inches  in  her  trim  longitudinally) 
produce  a  sensible  alteration  in  her  sailing  qualities ;  yet  we  see  few  ships 
that  are  not  sensitive  in  this  respect.  The  causes  of  many  varied  effects 
might  be  found  in  the  differences  of  stowage.  Further,  the  dissimilar  rela- 
tive positions  of  sail,  whilst  other  things  remain  the  same,  would  produce 
great  and  important  differences  in  ships'  sailing  qualities  and  powers  of 
evolution.  If  all  the  accidental  conditions  of  such  ships  are  idike,  and  still 
the  qualities  exhibited  in  their  performances  are  unlike,  then,  instead  of 
depending  on  the  official  report  of  their  ha\ing  been  buUt  on  the  same 
lines,  as  proof  that  they  were  really  alike,  it  would  be  better  to  take  off  the 
bodies,  and  determine  the  question  of  exact  resemblance,  before  drawing 
final  conclusions.  But,  whilst  the  whole  scope  of  the  question  is  open  to 
incjuiry,  it  is  evident  that  it  cannot  be  discussed  with  advantage  in  the 
gross,  although  the  character  of  many  ships  has  been  declared  on  no  stricter 
inquiry  ;  the  question  should  be  narrowed  by  discussing  separately,  and  in 
detail,  the  viuious  points  which  it  includes ;  and,  it  may  be,  that  the  most 
satisfactorv  conclusions  will  be  arrived  at  bv  such  a  mode  of  investijxation. 

The  general  observations  on  experimental  squadrons,  and  trials  of  com- 
parative sailing,  interspersed  with  the  narrative  part  of  this  article,  leave 
occasion  to  say  but  little  in  conclusion.  There  remain,  however,  to  be 
noticed  briefly,  the  relative  conditions  of  ships  under  trial.  If  the  fitness 
of  a  ship's  form  to  the  state  of  the  ocean,  is  to  be  inquired  into  on  the 
ground  of  her  sailing,  or  the  manner  in  which  she  otherwise  behaves,  rela- 
tively to  other  ships,  it  seems  that  one  of  the  first  conditions  should  be,  to 
have  them  accidimtally  as  much  alike  as  circumstances  will  allow.  Let  it 
be  admitted,  as  a  general  principle,  that  the  weights,  including  the  arma- 
ment, put  on  board  of  any  ship,  should  bear  some  definite  relation  to 
the  parallelopiped  of  her  length,  breath,  and  mean  draught  of  water,  or,  in 
other  words,  to  her  principal  dimensions  ;  then,  if  ships,  in  their  respective 
classes,  of  different  form,  or  different  relative  dimensions,  are  in  this  respect 
brought  to  a  standard,  there  is  established  one  fair  condition  for  com- 
parison. It  is  very  clear  that  a  disregard  of  this  condition  must  leave  so 
much  in  a  state  of  uncertainty,  that  there  is  not  enough  defined  to  supply 
such  proof  of  the  ground  of  excellence  or  of  defect  as  is  required  in  carrying 
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on  the  needed  improvements  in  uaval  architecture.  And  ycttlierehas  been 
scarcely  anything  connected  with  experimental  sailings,  within  these  few 
years,  which  has  involved  more  uncertainty,  as  it  regards  the  sailing  and 
other  qualities  of  many  of  the  ships  which  have  been  built  since  the 
removal  of  the  restrictions  to  a  certain  tonnage,  in  constructing  ships  of 
war.  This  fact  has  been  noticed  by  rear-admiral  sir  Chailcs  Napier,  in 
respect  of  the  Queen ;  and  it  was  remarked  on  by  him  in  a  letter  to  the 
secretary  of  the  Admiralty,  dated  the  29th  of  November,  1847  :  "  The  Queen 
is  an  enormous  ship,  and  I  think  ought  to  mount  ten  more  guns  in  her 
vacant  ports ;  her  main-deck  guns  ought  also  to  be  heavier. 

"  The  Queen  is  certainly  superior  to  other  three-deckers  in  sailing  and 
stabihty  ;  but  for  her  size  she  is  undcrweighted,  which  may  be  easily  seen 
by  comparing  the  weight  of  her  guns,  powder,  and  shot,  with  her  tonnage, 
and  the  same  with  any  other  three-decker  j  and  I  very  much  doubt  whether 
the  Queen  would  be  so  superior,  if  they  were  weighted  in  proportion  to  their 
size ;  it  would  be  an  experiment  well  worth  trying." 

Other  conditions,  claiming  the  like  attention,  are  the  relation  of  the  area 
of  sail  carried,  to  the  area  of  the  greatest  transverse  section  of  the  ship, 
and  also  to  her  displacement ;  these  relate,  of  course,  to  her  speed  through 
the  water.  But  there  are  conditions  apart  from  the  form  and  stowage, 
which  affect  the  motions  of  ships ;  and,  in  order  to  compare  them  fairly, 
it  appears  necessary  to  try  them  with  such  reference  to  the  parity  of  those 
conditions  that,  as  much  as  the  circumstances  will  allow,  conclusions  may 
be  come  to,  freed  from  doubt  as  to  the  cause  of  diflference  :  one  of  these 
is  the  relation  of  the  moment  of  sail  before  the  centre  of  gravity  to  that 
abaft  this  point ;  for  it  is  evident,  that  a  ship's  power  to  hold  a  good  wind 
and  to  stay  weU,  must  depend  on  the  correct  relation  of  these  two  forces. 
For  this  point,  see  the  Tablet  of  Elementt,  in  which,  for  the  several  ships, 
the  relation  of  the  fore  and  after  moments,  with  the  position  of  the  centre 
of  effort  of  the  sails  in  relation  to  the  centre  of  gravity  of  displacement,  is 
given ;  and  below  is  shown  the -power  of  sail,  given  in  terms  of  the  displace- 
ment, and  of  the  area  of  the  greatest  transverse  section.  'SHt»  weight  of  tiie 
armament  is  likewise  ahowii  in  relation  to  the  principal  dimensions,  or  in 
relation  to  the  dreumscribing  parallelopipedon  fonned  by  the  principal 
dimensions,  as  by  it  all  the  other  weights  in  a  ship  of  war  are  determined, 
and  it  is  on  showing  these  relations  that  we  can  form  one  ftir  oondition  for 
comparison. 

In  the  following  Table,  A  denotes  the  whole  area  of  sails  in  aqoare  feet ; 

a,  the  area  of  the  midship  section;  D,  the  displacement  in  tons;  T,  the 
nnmber  of  tons  that  would  be  displaced  by  a  p{u*allelopipedon  contained 
by  the  length  and  breadth  at  the  water-line,  and  mean  draught  of  water  to 
the  nnder  side  of  the  rabbet  of  the  keel;  and  W,  the  whole  weight  of 
armament  in  tons,  inclnding  guns,  carriages,  powder,  shot,  shell,  &c 
Therefore,  ^  will  be  eqnal  to  the  nnmber  of  square  feet  of  sail  to  a  ton  of 
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di8])laceinciit ;  ^,  the  number  of  square  feet  of  sail  to  every  squiu-c  foot 
ill  the  area  of  the  midship  section  ;  and  ^,  the  number  of  tons  of  the 
paralltilopiped  to  one  ton  of  the  armament. 


A 

T 

1) 

a 

•4.  feet. 

sq.  fei't. 

tons. 

6*15 

2771 

15-67 

6.26 

27*91 

17*10 

7' 19 

31-79 

18-10 

6.60 

29*67 

15*05 

8-2.') 

34-1 

16*12 

7-74 

30-02 

16-44 

9-54 

3715 

21-0O 

9*56 

36*53 

22*90 

11-20 

S701 

24-11 

11*83 

39*0 

23-10 

13*18 

34*31 

26-2 

13-9 

40-06 

23-9 

Henoe  it  appeals,  on  eiamming  the  proportiaiiB  in  the  above  Table^ 
that  the  remarka  made  by  or  Charles  Ki^ier,  lespedang  the  Queen,  are 
folly  cofToborated.  It  may  likewiie  be  seen,  upon  inspecting  the  other 
pEt^ortions,  how  fiur  the  several  ships  are  bronj^t  under  the  same  oon- 
dxtUms,  as  it  regardi  their  propelling  power,  and  effectiveness  as  men-ol-war. 

ObBenafume  on  the  Experimeniai  SmHnff  tf  the  EngU»k  and  Fmnch 
tSguadnm,  wider  the  e^parate  comnumde  qfAdmHral  Sir  P.  Makolm,  and 
Admiral  Dacreti* 

1£  regard  be  had  to  the  di£ferent  navies  of  Europe,  it  will  be  seen,  that 
England  has  not  proceeded  alone  in  her  efforts  to  improve  the  character  oi 
her  ships  of  war,  so  that,  as  the  result  of  science  and  art,  they  might  hold 
u  position  inferior  to  none  of  their  rivals.  Setting  aside  the  more  enlight- 
ened policy  by  wfaidi  this  branch  of  oar  national  establishment  has  been 
governed  wifchin  these  few  years,  and  the  improvements  which,  under  the 
countenance  of  that  policy,  have  been  in  progress,  the  character  of  British 
ships  haSf  until  quite  recently,  been  confessedly  inferior  in  speed.  And 
yet,  with  an  eeteidud  inferiority,  there  were  many  favourable  circumstances 
which  oombined  frequently  to  give  them  decided  advantages. 

The  na?ral  establishment  of  France  has,  from  its  earliest  development  oi 
power,  ev»  been  looked  upon  by  the  English  as  an  object  to  excite  their 
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emiilation.  On  the  other  hand,  the  French  have  coiutantlT  regarded  the 
acknowledged  supremacy  of  British  power  on  the  ocean  as  an  object  of 
aversion  and  rivalrj.  And  the  friendly  correspondence  which  has  subsisted 
between  the  two  nations  during  the  present  long  reign  of  tranquillity,  htm 
not  annihilated  that  feeling.  The  more  intimate  is  tlie  association  of  the 
two  navies^  the  more  ample  are  the  opportunities  for  ttMsh  to  eied,  in  to 
fiur  as  improvement  may  be  the  vesult  of  oomparison  and  in&raniie. 

The  French  have  recognised  this  advantage,  and  have  aimed  at  profiting 
by  assoeiationi  of  British  and  F^rench  ships,  subsequently  to  tiie  last  mar, 
and  especially  by  the  union  of  sqnadrons  of  English  and  French  ships  of 
war  in  the  Downs,  in  the  year  1832.  The  fiusts  brooght  more  particularly 
nnderthe  notice  of  the  minister  of  marine,  by  that  assodatioii,  were  made 
the  sofafject  of  inquiry ;  and  a  commission  was  appointed  in  the  following 
year  to  examine  into  the  canaet  of  the  inferiority,  which  was  acknowledged 
of  French  ships  generally.  Two  principal  objects  were  indicated  to  regu- 
late theur  investigations, — the  u^feriority  of  tkar  tA^ps  tn  tailing,  and  the 
frequency  of  their  euttaUdnff  daviaye. 

With  an  object  thus  limited,  and  yet  comprehensive,  claiming  their 
attention,  the  commission  proceeded  in  thor  inquiry,  obtaining  such  official 
information  as  they  conld  on  the  diazaoter  and  perf oimancea  of  different 
ships,  and  especially  of  the  ships  composing  the  French  sqoadron,  under 
admiral  Ducrest,  which  had  been  in  connection  with  that  of  the  £ng^, 
imder  the  command  of  sir  Pnlteney  Malodhn.  And,  as  to  the  sailing  of 
the  'sh^,  they  directed  their  consideration  to  the  form  of  the  bottom,  the 
masta  and  yards,  the  sailsy  the  disposition  of  weights,  including  the  arma- 
ment, and  the  rigging,  &c. 

With  respect  to  the  form  of  the  hull  they  remark,  ''The  art  of  oon- 
atmction,  l^e  all  other  arts,  follows  the  particular  disposition  of  times  and 
geniuses. 

"It  is  but  twenty-five  yeara  ago  that  the  80-gnn  ship,  the  titree-dedLed 
ship,  and  even  the  frigate  of  M.  San^,  appeared  to  mute,  in  the  dxcum- 
stanoes  of  that  time,  almost  all  the  nautical  conditions  that  were  desirable. 
Since  that  period,  however,  more  armament  baa  been  wanted,  more  water 
and  prorinons,  mora  men,  and  more  space  on  board.  Hence,  it  baa  resulted, 
that  the  problem  of  construction,  which  had  been  much  advanced  by  that 
able  conatrnefcor  and  his  predeceasora^  is  even  now,  to  a  certain  extent  as  it 
were,  veferred.to  the  reauka  of  experimenta ;  whidi  must  explain,  at  aome 
tim^  what  had  been  unavoidably  the  autject  of  mera  cot^jecture.  It  was 
known,  for  instance,  that  the  old  80-gun  ship  sailed  and  performed  her 
evohitiona  well;  that  was  a  foct  of  long  experience.  But  it  cannot  yet 
be  known  with  equal  certainty  that  a  90-gnn  ahip,  built  after  the  same 
construction,  will  possess,  in  the  same  degree,  the  same  combined  advan- 
tages, with  others  req;nisite  to  this  daaa  of  ahips. 

"  If  we  aro  in  thia  condition,  it  is  probable  that  the  Engliah  aro  at  the 
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same  point  w  ith  ourselveB.   It  i%  in  effect,  with  them  ^  it  is  with  vb,  an 

epoch  of  transition." 

Now  all  this  confesses,  that,  according  to  the  judgment  of  the  members 
of  this  coilimission,  tlierc  existed  at  that  time  no  complete  standard  or 
model  of  excellence  of  well  tried  qualities,  in  either  of  the  navies.  Hence 
the  necessity  of  proceeding  cautiously,  in  making  deductions  from  facts  of 
excellence  or  inferiority  which  came  under  their  consideration,  was  sutTici- 
ently  apparent.  The  long  experience  of  esscnti.il  excellence,  admitted  by 
the  Englisli,  jis  well  as  recognized  by  themselves,  of  their  shi})s,  indicated 
the  propriety  of  examining  lirst  what  were  the  circumstances  which  atfected 
their  sailing  qualities,  before  allowing  the  expediency  of  any  innovation 
which  mii^ht  interfere  with  the  established  system  of  construction.  They 
were  probably  led  to  tliis  conclusion  by  a  reference  to  the  fact,  that  the 
sailing  qualities  of  many  of  their  ships  had  materi:dly  improved  after  they 
had  gone  into  the  manjigement  of  other  h;inds  :  for  they  say,  "  If  the 
floating  ship  is  often  found  to  accomplish  her  linal  destination  better  else- 
where than  with  us,  it  is  probable  that  we  must,  in  order  to  account  suffia- 
ently  for  this  fact,  have  special  reference  to  other  causes  than  those  which 
are  deduced  from  tlie  form  of  the  bodv." 

"It  would  be  dithcult/'  thev  sav.  "to  cstaljlish  an  invariable  nde  of 
comparison,  and  to  say,  for  example ; — all  the  English  ships  have  a  greater 
breadth  than  ours ;  although  the  tendency  to  this  modihcation  may  be 
sufficiently  general  in  the  British  navy,  es})(  ("ially  in  ships  of  inferior  rates. 

"  This  greater  breadth  is  found  in  English  construction,  amongst  other 
ships,  in  the  92  (5  i-33  feet)  compared  with  our  90,  new  construction  (r)3-47 
feet);  in  the  80  (5203  feet),  French  8G,  old  80  (51-89  feet) ;  in  the  50-gun 
raz^e  (4«8'49  feet)  compared  witli  our  frigate  of  GO  guns  ( 17  57) ;  in  the 
frigate  of  46  guns  (10  25  feet)  compared  with  our  frigate  of  11  (1002 
feet) ;  in  the  razeed  frigate  of  20  (38  48  feet)  compared  with  our  corvette 
of  32  (3G  02  feet) ;  in  the  corvette  and  brig  of  18  (30*84  feet)  compared 
with  our  large  brigs  of  20  (29- 11  feet). 

"  This  greater  breadth  is,  on  the  contrary,  found  in  the  French  constnic- 
tion  of  our  120  (55-31  feet),  and  even  of  our  100,  after  the  new  model 
(54-95  feet),  compared  with  the  English  120  (54- I.'J  feet)  ;  In  the  71— 
French  WZ-ffun  ship,  old  7  i-gun  ship  (1917  feet),  Erif/lLy/t  s/ii/i  of  7  I  f/t/n-a 
(48*  16  feet) ;  in  the  52-gun  frigate  (45  21  feet),  English  52-gun  frigate 
(44-16  feet) ;  in  the  corvettes  of  24  and  32  guns  (32-61  feet,  and  36-OiJ 
feet)  compared  with  the  English  28-gun  corvette  (31-82  feet). 

"If,  however,  it  were  required  to  generalise  the  expressions,  to  obtain 
an  idea  of  the  elements  of  the  two  systems,  it  could  be  said  only  that  the 
English  ships,  taken  as  a  whole,  have  the  following  differences : 

"They  are  not  so  long  as  ours,  with  a  tendency  to  greater  breadtli, 
which  may  make  them  appear,  on  the  broadside  to  us,  more  powerful  j 
^  "They  have  a  greater  height  of  ports ; 
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Their  mean  ^ught  of  water^  in  compamon  with  that  of  oun^  is 

variable ; 

"Their  area  of  the  section,  at  the  line  of  tiotation,  is  cqnal  or  jrrcatcr; 

"  Their  area  of  the  midship  section  is  less  in  the  larp:o  ships,  which  would 
indicate  that  they  have  a  less  resistance  of  fluid  to  overcome ; 

"  Their  displacement  is  bss  ;  tliou<;h  in  the  mean  it  is  Mcry  sensibly 
approaching  to  that  of  oun :  their  centre  of  gravity  of  the  body  is  gene- 
rally higher." 

If  the  ships  of  each  kind  be  more  exactly  compared  amongst  them- 
selves, the  following  data  will  be  obtained  : — 

"  IS/iip  of  80  (/mis.  Ours  (old  construction)  have  less  length  and  l)rca(lth, 
and  a  greater  draught  of  m  atcr ;  their  area  of  Hotation  is  a  little  greater, 
but  the  solid  of  immersion  is  greater  also ;  lastly,  the  centre  of  gravity  of 
the  body  is  at  a  greater  distance  from  the  water-line.  These  various  causes 
diminish  the  amount  of  stability  dependent  on  the  form  of  the  body  :  it 
may  then  be  perceived  that  this  must  be  obtained  by  means  of  a  greater 
quantity  of  ballast. 

"  The  area  of  the  midship  section  is  greater. 

"If  the  bodies  were  alike,  it  might  be  supposed,  without  much  error, 
that  the  resistance  which  the  fluid  opposes  to  their  movement,  woidd  be  in 
proportion  to  the  area  of  the  greatest  tninsverse  section.  This  likeness 
does  not  exist  ;  nevertheless  the  comparison  of  the  areas  of  midship-section 
may  assist  in  judging  on  wliieli  side  tlicrc  are  the  greater  chances  of  sailing. 

"  Ship  of  71  ffunji.  Ours,  in  s])itc  of  their  dimensions  in  length  and 
breadtli  ])eing  a  little  greater,  have  a  smaller  area  of  flotation  ;  the  solid  of 
immersion  is  also  in  truth  a  little  less  ;  but  it  must  be  observ'cd  that  our 
74-s  have  often  gone  out  with  a  draught  of  water  of  almost  twenty-three 
feet,  and  that  then  their  solid  of  immersion  exceeded  that  of  English  ships. 
Their  stability  of  form  becomes,  in  that  case^  leas  than  in  the  last.  Onr 
area  of  midship  section  is  greater. 

"  Frirjate  of  'ii  rfuns.  There  is  found  in  ours  a  greater  length  and  a 
little  less  breadth,  but  also  less  draught  of  water ;  the  lu^ea  of  Hotation  is 
greater,  and  that  of  the  midship  section  is  equal.  These  frigates  j)osses8 
excellent  qualities,  whenever  the  draught  of  water  which  was  designed  for 
them  is  not  exceeded. 

"  The  ships  which  have  just  been  examined  are  those  of  M.  Sane,  which 
combine,  in  a  high  degree,  almost  all  nautical  qualities,  when  the  weights 
ai'C  not  greater  than  those  which  were  estimated  in  the  design. 

"  If  the  dimensions  of  the  new  constructions,  English  and  French,  be 
placed  together,  the  following  results  will  be  obtained  : — 

"  French  ships  of  ninety  guns,  such  as  the  Sv^en,  compared  with  the 
London  of  ninety-two. 

"  The  London  is  longer,  broader,  has  greater  heiglit  of  ports,  a  greater 
area  of  tiotatiou,  and  displaces  more  water  thau  the  Hufffen,  - 
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*'Tlie  Fkendi  ship  has  »  gnater  dranght  of  watov  ^  greater  area  of 
midafa^  aectkm;  and  the  distanoe  from  the  centre  of  gravity  of  the  body 
to  the  line  of  ilolaatian  is  also  greater. 

"  Oar  100-gmi  ship,  oompaied  with  the  landom,  has  very  nearly  the 
same  length,  a  little  less  breadth,  greater  drangfat  oC  water  and  displace- 
ment a  greater  hdght  of  ports,  less  area  of  flotation,  and  a  greater  area  of 
midafaq»  sectioa.  The  distance  from  the  centre  of  gravity  of  the  body  is 
greater  in  the  dup  of  100  gons  than  in  that  of  99. 

''A  new  S&Kim  frigate  (the  Vernon),  in  respect  of  which  opinions  do 
not  agree,  has  a  little  less  length  than  oar  60-gim  frigate,  wi&  rather  more 
beam  than  onr  80;  her  dranght  of  water  and  her  solid  of  immersion,  come 
near  to  those  of  oor  74 ;  the  height  of  her  ports  is  greater  than  in  any 
other  ship  of  the  two  nations ;  her  area  at  the  water-line  is  greater,  and 
that  of  the  midship  section  less,  tiian  in  onr  74. 

"Hkt^ft-^/r^foie.  We  shall  find  in  oars  a  length  about  eqnal ;  mnch 
greater  breadth  I  agreater  area  at  the  line  of  flotation;  and,  lastly,  in  spite 
cf  a  greatsr  solid  of  immersion,  and  of  the  centre  of  gravity  of  displace- 
ment being  ftrther  from  the  line  of  flotation,  the  metaeentre  is  fimnd 
higher.  The  area  of  the  midship  section  is  a  little  greater. 

"  Oar  corvettes  of  24  gons,  after  the  designB  of  the  Creole,  have  an 
advantage  over  the  English  3S-gnn  corvettes,  in  a  greater  breadth,  a  less 
dran^  of  water,  a  greater  area  of  flotation,  a  less  solid  of  immenion,  less 
area  of  midship  section,  and  in  the  centre  of  gravity  of  displacemettt 
sffproaoliing  nearer  to  the  load-water  line.  The  CHS^Ie,  according  to  the 
report  of  the  saiHng;  was  the  beet  ship  in  the  French  division ;  bnt  this 
corvette  re^iifed  to  be  trinmied  ezacliy  to  her  i^ter-lines." 

The  variableness  ct  tiie  resolts  of  comparison  conducted  the  commission 
to  the  inftrence,  that  these  was  some  other  cause  of  inferiority  of  sailing 
in  the  French  ships ;  and  this  inference  was  eonflrmed  by  the  iSwt,  that 
some  ships,  whidi  wore  originally  good  sailers,  were  subject,  in  a  short  time, 
to  great  deterioration  is  their  qualities. 

Let  us  examine,''  tii^  say,  '*the  causes  to  which  this  loss  of  sailing  of 
oor  ships  is  generally  attributed:  tiiese  are  what  are  most  comnundy  placed 
first,  and  to  which  ^  correspondence  which  we  have  under  our  eyes  makes 
the  most  frequent  allusion. 

"  Ist.  Their  finrms  soon*  alter,  as  the  effect  of  breaking^  occasioned  by 
the  excess  of  wei^ts,  by  a  deficiency  of  support,  or  by  an  increase  of  body 
fiffward ; 

'''2nd.  Their  water-lines  alter  too  perc^tib^,  in  consequence  of  the 
emersion,  according  as  tiie  provisions  are  consumed ; 

"  8rd.  Their  sheathing  too  thin,  and  often  badly  put  on  at  the  beginning, 
is  no  longer,  in  the  course  of  our  ordinary  practicet,  the  object  of  an  atten- 
tion suffidently  constant,  as  to  the  inspection,  the  repair,  and  the  renewing 
of  it  in  proper  time. 

s2 
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"  It  apprjirs  that  we  must  in  general  pass  condcmiiutioii  on  what  relates 
to  our  slicatliiufj."  And  with  respect  to  the  French  ships  in  connection 
witli  the  English  under  Admiral  Malcolm,  both  Admiral  Ducrcst  of  the 
French  squadron,  and  tlie  respective  captains  of  the  sliips,  attril)uted  their 
inferiority  of  sailing  principally  to  the  foul  or  defective  state  of  the  copper 
sheathing ;  and  the  commission  concurred  in  that  opinion. 

But,  independently  of  the  state  of  tlit>  copper,  there  were  other  causes  to 
which  the  bad  sailing  of  some  ships  appeared  to  he  justly  attributed  ;  such 
as  the  great  alteration  in  the  water-lines  resulting  from  the  consumption 
of  provisions  and  stores;  the  bad  cut  and  position  of  tlie  sails,  and  the  bad 
materials  of  which  thev  were  made.  In  reference  to  the  first  of  these 
causes  the  commissioners  say,  "  ^Ve  read  in  the  reports  of  the  commander 
o{  the  Melpomene,  thut  that  frigate,  which  in  her  trim  at  the  load-water  line 
sails  ])robably  as  well  as  any  sliip,  either  French  or  foreign,  h)scs  her  way, 
and  becomes  leewardly  after  several  months'  eonsnrnj^tioii  of  [jrovisions. 

■**  Here  is  probably  something  to  do,  and  some  niodifieation  to  seek  in 
the  new  designs,  so  that  the  skips  may  again  eujoy  all  their  advantages  in 
a  mean  trim,  and  even  further. 

"  As  to  the  supposed  alteration  of  the  forms  attributed  to  breaking,  it 
must  be  allowed  that  if  this  cause  existed  in  our  old  ships,  it  appears  to 
exert  only  an  insensible  influence  on  those  of  the  new  construction. 

"It  is  generally  thoxight  that  the  English  liave  known  liow-  to  improve 
the  sailing  of  most  of  the  French  ships  which  the  chances  of  war  have 
thrown  into  their  hands :  it  lias  often  happened  that  their  best  sailers  have 
been  found  to  be  of  French  origin,  and  this  appears  to  be  the  case  at  the 
present  day  in  respect  of  the  Donegal,*  one  of  the  ships  of  the  combined 
squadi'on. 

"It  appears  that  they  have  obtained  this  result  of  sailing  particularly  in 
our  old  fri<^ates,  by  lightening  their  armament,  reducing  the  length  of 
their  masts,  diminishing  proportiouably  their  ballast,  and  increasing^  in  a 
remarkable  manner,  the  depth  of  their  false  keel." 

The  system  of  masting  the  French  ships,  it  was  observed,  diflcred  mate- 
rially from  tliat  which  prevailed  in  the  English  navy;  the  masts  being 
coiisidendjly  longer,  the  centre  of  effort  of  the  sails  was  of  course  at  a 
higher  point,  whilst  the  tendency  of  the  ships  to  a  less  breadth,  and  the 
mast-heads  being  shorter,  they  would  have  less  support ;  but,  at  the  same 
time,  when  the  stability  of  the  sliip  became  rcduceil  by  the  eonsum})tion  of 
provisions  and  stores,  it  was  not  suflicient  to  bear  the  (juantity  of  canvas, 
in  connection  with  the  great  weight  of  miists,  that  was  necessary  to  fast 
sailing. 

We  quote,  however,  from  the  report,  the  following  observations  on  the 
comparative  mastings  of  French  ami  ICnglish  ships : — 

*  The  Doutgal  waa  taken  in  the  bay  of  Donegal,  in  1799.  Length  on  deck  1P2; 
breadlh  extreme  48  feet  9  iuches ;  depth  in  hold  21  feet  10  inches ;  burthen  in  tons  li)01. 
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"  Our  masts  are  generally  longer  than  those  of  the  English.  The  tlit- 
ferencc  in  them  exists  altogether  in  the  lower  masts,  the  topmjist,  and  the 
top-galluntmast,  which  amonj^st  us  has  a  pole  rejiresentid  by  the  83  or  the 
40  hundredths  of  the  mast.  The  absolute  length  of  this  pole  amongst  the 
English,  appears  from  imperfect  directioiis  drawn  up  in  £dye,  not  to  be 
sensibly  different  from  ours* 

"  Our  bowsprits  come  nearer  to  those  of  the  English,  and  sometimes 
they  arc  even  shorter. 

"  To  obtain  more  eaailjr  a  dear  idea  of  the  absolute  length  of  the 
principal  masts,  let  it  be  imagined  for  an  instant  that,  excepting  the  heads, 
they  are  placed  together  end  to  end,  bnt  only  to  the  stops  of  the  top- 
gallantmast, — the  three  masts  which  compose  all  the  system,  for  example, 
of  the  mainmast ;  that  of  our  120  would  exceed  by  nearly  eighteen  feet  the 
mainmast  of  an  English  120.  This  difference  will  be  more  than  eight  feet 
for  the  80,  and  almost  as  much  for  the  74.  Our  corvette  of  32  is  almost 
as  heavily  masted  as  the  English  frigate  of  46.  Our  60-gun  frigate  has 
more  mast  than  a  French  74,  and  even  almost  as  much  as  an  English  80. 
The  mast  of  our  44-gun  firigate  is  14*76  feet  longer  than  the  mast  of  the 
English  frigate  of  46  guns. 

"  If  the  heads  be  not  excepted,  the  differences  of  length  will  become 
yet  more  sensible,  those  of  English  ships  being  sometimes  greater  than 
ours,  even  for  our  new  masts,  which  have,  howerer,  given  way  to  important 
alterations. 

"  In  effect,  the  heads  of  our  old  masts  are  from  10  to  14  hundredths  of 
their  lengths,  and  the  new  from  14  to  15.  Amongst  the  English,  it  appears 
to  be  from  12^  to  16^:  that  is  to  say,  greater  even  than  in  our  ships  of  the 
new  construction,  for  the  two  principal  lowerraasts  j  equal  for  the  mizen- 
mast  and  the  topmasts ;  a  little  inferior  for  only  the  mizen-top-gallantmast. 

"  Our  lowermasts  and  our  topmasts  have  generally  a  greater  absolute 
diameter  than  those  of  the  Enghsh.  There  is  more  variation  in  point  of 
absolute  diameter  in  the  top-gallantmasts;  generally,  however,  ours  are 
the  greater. 

"  Our  principal  yards  are  in  general  longer  and  larger  than  those  of 

English  ships. 

"  There  are  some  varieties  in  the  top-gallant-yards.  The  cross-jack- 
yard  of  the  English,  and  their  main-topaail-yard,  are  the  most  often  per- 

£Bctly  equal. 

"  It  follows  from  these  facts,  which  are  themselves  determined  from 
numbers  of  comparisons,  that  the  masts  of  our  ships  are  sensibly  longer 
than  those  of  the  Enghsh ;  whilst,  on  the  contrary,  the  heads  may  be  con- 
sidered shorter  for  our  old  masts,  and  even  likewise  for  the  mainmast  and 
foremast  in  our  new  constructions. 

"  With  greater  entire  length  and  less  head,  it  is  evident  that  our  masts 
arc  more  difficult  to  support,  that  is  to  say,  less  strong  than  those  of  the 
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Kiiglisli,  especially  from  our  old  tendency  to  give  less  breadth  than  they, 
to  our  sliips. 

"  Further,  our  masts  being  longer,  larger,  and  consequently  heavier, 
operate  a^^ainst  the  stability,  all  other  things  being  equal;  now,  in  many 
English  ships,  some  of  the  conditions  of  stability,  owing  to  the  form  of 
the  bottom,  arc  found  to  be  more  favourable  than  in  our  ships.  Our  ships 
will  then  sometimes,  from  this  cause,  be  less  able  to  carry  sail. 

"As  to  the  relative  strength  of  the  two  systems  of  pieces  of  mast,  con- 
sidered separately,  it  is  shown  that  if  the  relation  of  the  diameters  of  masts 
and  yards  to  their  lengths  be  expressed  in  thousandth  parts,  the  English 
generally  give  more  of  these  parts,  that  is  to  say,  a  greater  relative  diame- 
ter than  we,  to  the  mainmast  and  to  the  top-gdlunt-yards.  This  relation 
is  variable  for  the  foremast;  it  is  less  amongst  them  for  the  bowsprit  and 
the  lower-yards  ;  almost  equal  in  the  two  navies  for  the  topmiust  and  topsail- 
yards:  the  system  of  the  main  and  fore-topmasts  having  always  with  them, 
and  most  commonly  with  us,  the  s.iuw  diumeter.  Thus,  from  these  data, 
and  in  proj)ortiou  to  their  length,  our  mainmiusts  and  top-gallantniasts  and 
yards  would  be  generally  weaker  than  those  of  the  English ;  the  bowsprit 
and  lower-yards  would,  on  the  contrary,  be  found  stronger  in  our  navy  j 
there  would  be  almost  an  e(iuality  of  strength,  in  the  two  navies,  in  the 
topmasts  and  topsail-yards ;  and,  as  to  the  foremasts  and  mizenmasts,  the 
relation  would  be  variable. 

"  The  general  opinion  of  our  nautical  men  is,  that  our  old  masts  arc  too 
taunt,  and  that  we  have  not  jdways  avoided  this  inconvenience  in  our  sliips 
of  the  new  construction ;  they  wish  then,  that  some  reductions  in  height 
may  be  studied  and  tried,  the  diameters  of  the  principal  nrnsts  and  yards 
remaining  as  they  are.  Such  is  also  the  advice  of  the  Commission."  **  It 
is  known  that  our  frigates,  taken  by  the  English,  underwent  corrections  of 
this  natiu'c.  It  is  cciually  an  attempt  of  this  kind,  which  wjis  made  at 
Brest,  in  1821,  upon  the  C/copdtrc  frigate ;  an  attempt  which  was  decisive." 

Since  the  lengths  of  masts  and  yards  of  French  ships  arc  greater  than 
they  are  in  English  ships,  it  follows,  that  the  area  of  their  sails  must  be 
greater  likewise.  The  results  of  compaiisons  shown  in  this  report,  prove 
that  it  is  so. 

In  speaking  of  the  sails  of  the  French  and  English  ships,  the  Commis- 
sion say,  "  The  difference  of  surface  for  the  ijrlncipal  sails  is  always  very 
perceptible,  and  it  is  often  considerable.  For  example,  it  amounts  to 
nearly  one-sixth  in  our  44-gun  frigate,  compared  with  that  of  KJ ;  and 
the  sails  of  the  Eughsh  28-gun  corvette  are  hardly  more  than  two-thirds 
of  those  of  the  French  32-gun  conette,  which  nearly  corresponds  with  its 
force  in  the  classification  of  ships,  and  which  has  as  much  sail,  within  about 
one-tenth,  as  the  English  46-gim  frigate. 

**  In  the  corvettes  of  32  and  28  guns,  the  solids  of  immersion  would 
be  nearly  as  the  numbci's  1-7  and  36,  whilst  the  aicajs  of  sad  would  be  as 
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56  and  38.  The  lu'i«;ht  of  the  centre  of  cllort  above  the  \)h\'\n  of  Hotatiou 
is62"33  feet  in  the  French  corvette,  and  501.6  feet  in  tlu-  Hiifilish  corvette, 
the  mean  draught  of  water  ditt'eriiiir  only  a  little  less  than  two  inches. 

"  The  relative  areas  of  sail,  anionjjrst  ships  of  the  same  rate,  in  the  two 
countries,  are  very  variable.  It  may,  howevei',  bo  said,  in  a  general  way, 
that  the  Engli>li  i^ive  ns,  that  is  to  say,  ordinarily  alJow  ns,  an  excess  in 
the  surface  of  sail  almost  equivalent  to  that  of  their  top-gaUautsails^  which 
may  represent  n  fifth  or  a  sixth  of  the  sails  of  each  rate. 

"  This  dirterence  is  from  the  lower  sails  between  our  corvette  of  32  and 
the  English  corvette  of  28  guns.*  The  area  of  sail  of  this  same  28-gun 
corvette  is  less  than  that  of  our  corvettes  of  24  guns,  by  ahaost  the  double 
of  her  top-gallautsails. 

"  The  distribution  of  the  sails  presents  the  following  diirercnccs :  The 
area  of  the  topsails  taken  together  is  greater  than  that  of  the  courses  in 
many  of  our  ships,  such  as  tlu;  80,  the  74,  the  corvette  of  32,  and  the 
corvette  of  24.  It  is  generally  tlu;  contrary'  with  the  English  ;  and  we 
know  of  no  other  exeeptious  to  this  rule  than  their  120-gttu  ship  aud  their 
52-gun  frigate. 

"  If  we  compare  partially  the  sails  of  our  ships  and  of  the  English  ships 
with  their  total  areas  respectively,  our  top-gjdlantsails  will  exceed  those  of 
the  English  ships  by  27  thousandths ;  our  topsails  w  ill  exceed  the  English 
topsads  by  4  thousandths ;  aud  the  lower-sails  of  the  Eughsh^  on  the  con- 
trary, will  exceed  those  of  ours  by  32  thousandths. 

"  That  distribution  of  sails,  so  diflcrent  from  ours,  combined  with  the 
shortening  of  the  masts,  contributes  much  to  the  lowering  of  the  centre  of 
effort,  and  thus,  it  cannot  but  be  favourable  to  the  stabUity  of  the  English 
ships,  without  speaking  of  the  advantages  which  result  besides,  ficom  a  very 
great  lightness  of  their  canvas. 

"  If  we  compare  the  ai'ea  of  the  sails  with  that  of  the  midship  section, 
the  advantage  will  appear  to  be,  theoretically,  on  our  side :  for  our  ships 
have  a  greater  area  of  sads  in  comparison  of  tlie  uiidsliij)  section,  than 
English  ships.  For  example,  these  relations  for  our  eon  ettes  of  32  and  21- 
guns,  compared  with  the  English  corvette  of  2b,  are  represented  by  the 
numbers  38,  42,  and  30. 

"  We  have  just  seen  that  our  32-gun  con'cttc  has  one  tier  of  sails  more 
than  the  English  corvette  of  28  guns,  and  that  the  relations  of  tlie  ai'cas 
of  the  sails  to  those  of  the  midship  sections  in  the  two  ships,  arc  expressed 
by  the  numbers  30  and  38,  that  is  to  say,  that  the  area  of  saU  in  the 
French  corvette  contained  thirty-eight  times  the  area  of  the  midship 
section,  whilst  the  area  of  the  midship  section  in  the  English  corvette  was 
contained  only  thirty  times  in  the  area  of  her  sails.   Hence  it  might  be 


*  Difltecnoe  of  the  area  of  sails  bctweea  the  two  corvettes,  4606*88  foet." 
"  Am  of  the  lower^dls  of  the  88-gim  eorveite,  4541*4  JiwU" 
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concluded,  supposing;  tliat  in  tlie  two  sliijw  tlic  stability  were  pro|K)rtioiiC(l 
to  tlio  system  of  sail,  that  the  corvette  of  32  guns  would  sail  better  than 
the  Kiiirlish  corvette  of  28  ^'uiis.  The  contrary  to  this  takes  place,  as  we 
leani  from  the  report  of  captain  Le  Roy,  v/ho,  sailinp^  with  a  fresh  wind 
from  the  N.E.,  the  sea  heavy,  Mith  two  or  tlirce  reefs  in  her  topsails,  in 
company  with  two  English  corvettes  of  20  and  28  g:uns,  fell  immediately 
to  leeward,  and  remained  behind.  Notwithstaudin*;  this,  the  Arlane  had 
as  much  sjiil  as  she  could  cam*,  and  laboured  nuich,  in  sjnte  of  her  three 
reefs  taken.  The  corvette  of  26  had  as  many  reefs  as  the  Ariane :  that  of 
28  liJid  only  two  reefs. 

"  This  fact,  in  connection  with  all  that  has  been  already  said,  allows  us 
to  insist  on  the  real  disadvantaj^e  that  may  result  from  our  system  of  masts 
and  sails,  compared  with  the  stability  of  many  of  our  ships,  which  does 
not  appear  to  be  snfhciently  strong  in  many  circumstances  of  sailing,  for 
the  sail  which  ought  to  be  carried." 

After  having  stated  the  nature  of  the  defects  arising  from  the  inferior 
quality  of  the  canvas,  which  allows  it  to  stretch,  not  only  beyond  the 
proper  dimensions,  but  also  into  irregular  shapes,  so  that  the  sails  could 
not  be  trimmed  for  the  wind  to  impinge  to  the  best  advantage  u])on  them; 
and  likewise  from  the  acknowledged  bad  cut  of  the  sails  originally,  the 
Commission  say  :  "  It  appears  desirable  to  study  anew  the  cut  of  our  sails, 
with  a  view  to  correct  the  data,  from  experience  and  from  the  remon- 
strances of  seamen,  under  the  tlireefold  relation  of  the  surface  of  the  sails, 
their  figure,  and  the  uniformity  of  the  outline." 

The  preceding  observations  and  (piotations  sliow  what,  according  to, 
peilia})s,  the  best  opinions,  formed  from  the  most  ample  sources  of  infor- 
mation, were  the  eliief  points  and  circumstances  of  difference  and  of 
inferiority  of  the  French  shi[)s  of  war,  compared  with  those  of  England. 
Other  circumstances  were  recognised  as  means  of  impairing  the  qualities  of 
their  ships, — as  the  dispo.sition  of  weights,  being  too  large  a  proportion  of 
them  in  the  upper  pjirts,  the  ])osition  of  the  masts,  the  condition  of  the 
rigging,  S:e. ;  but  it  may  be  suthcient  to  have  noticed  those  which  relate 
the  most  dii'ectJy  to  the  profession  of  the  naval  architect. 

The  investigation  of  the  French  commissioners  was  conducted  on  a 
Sounder  and  more  useful  plan  than  hjis  yet  formed  the  basis  of  any  such 
inquiry  into  the  state  of  our  own  navy  ;  it  was  much  more  analytical,  whilst 
the  elements  of  comparison  were  examined  with  great  exactness.  Sufficient 
analysis  is  essential  to  fjiir  and  satisfactory  comparison  ;  for  generalization 
on  such  a  subject  as  this  amounts  to  nothing  without  it.  And  although 
many  detached  facts  may  be  brought  to  bcju*  on  the  subject  in  constnicting 
designs,  yet  they  cannot  bear  so  high  a  value  in  their  separate  and  isolated 
state  as  they  would  bear  in  forming  tlu^  elements  of  comprehensive  gene- 
ralization, because  the  inibrcnccs  deduced  fiom  them  cannot  be  known  so 
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oertainly  in  one  case  as  in  the  otiher.  Bat  this  certainty  is  neoessaiy,  and 
it  is  also  attainable^  ainoe  the  ships  of  onr  navy  m  snffidently  nnmennis 
for  the  ol]ject,  and  may  be  brought  into  any  analytical  compaiison  frhich 
tiie  claims  of  science  demand.  Why,  then,  has  not  this  been  done  ft»r 
improving  the  British  navy,  as  well  as  for  improving  that  of  France  ?  It 
is  probable  that  a  reply  might  be  found  in  the  fiwt,  that  the  aiSnrs  of  this 
branch  of  govenmient  have  not  been  conducted  on  a  sufficiently  enlightened 
pdlicy.  Knowledge  which  could  have  been  obtained  hy  sudi  means^  would 
have  been  niefiil  only  to  expose  existing  error, — not  to  correct  it, — before 
the  restriction  of  tonnage  was  removed;  for  that  was  a  bar  to  the  nnpirove- 
ments  wych  sodk  knowledge  wouM  have  sought  to  introduce.  Since  1882, 
a  short  period  only  has  elapseci  in  which  the  supremacy  of  a  system  of  con- 
structiony  resting  rather  upon  opinions  than  upon  science,  made  that  class 
of  infonnatbn  whidi  might  be  gathered  from  the  Bouioe  now  under  notioe, 
almost  as  useless  as  it  was  before.  Under  both  of  these  preceding  condi- 
tions of  our  naval  aAministration,  the  way  to  general  improvement  was  not 
open,  although  it  might  be  indicated ;  this  way  has,  however,  been  gradn- 
ally  opening  since  1841 1  and  some  results  wldch  have  been  admitted  go 
for  enough  to  prove,  that  liberty  and  encouragement  would  surdy  bring 
the  improvement  wludi  has  beesi  wanted  for  ages,  but  which  has  not  until 
now  been  attainable.  It  is  yet  with  us,  as  it  was  described  in  the  French 
r^ort  to  be,  "an  epoeh  of  transition."  With  a  sensible  movement  towards 
perfection,  thoe  is  an  obvious  uncertainty  as  to  the  countenance  or  dieek 
which  may  be  given  to  this  progress.  To  a  great  extent,  the  navy  leqoireB 
to  be  formed  on  better  models ;  and  there  is  talent  enough  in  tiie  service 
to  eoUect  and  apply  information  so  for  as  to  realise  the  improvement,  whidi 
would  leave  room  for  little  doubt  as  to  the  general  character  of  ships  of  all 
classes.  But  will  the  country  avail  itself  of  this  talent  ? 

Merely  practicsl  qualifications  in  designing  ships  have  been  tried  in  our 
service,  and  found  wanting.  The  surveyors  of  the  navy  were  good  j^actical 
shipbuilders,  without  scientific  knowledge.  Even  their  modes  of  calculating 
the  contents  of  a  ship's  body,  kc,,  were  formerly  rude  and  dumsy,  in  com- 
parison of  those  which  science  has  now  shown  to  be  better  suited  to  the 
purposes.  But  yet,  with  all  their  disadvantages,  a  sound  judgment  and 
solid  practical  knowledge  of  their  profession,  kept  them  from  foiling  into 
aerions  mistakes  in  fbrming  their  dcsi^s  for  ships ;  and  although  this  sort 
of  qualification  is  not  sufficient  of  itself  to  obtain  the  hi^^iest  degree  of 
excellence,  yet  it  can  never  be  safely  dispensed  with,  whatever  may  be  the 
theoretical  talents  of  a  constructor.  If  the  surveyors  formerly  adopted  the 
forms  of  foreign  ships,  in  many  cases,  instead  of  aiming  at  originality  of 
derign,  the  choice  of  models  generally  expressed  the  soundness  d  their 
judgment  in  this  respect ;  and  they  paid  only  a  rational  deference  to  the 
superior  genius  and  accomplishments  of  foreign  constructors,  which  it  has 
always  been  deemed  creditable  to  evince.  If  practical  knowledge  were 
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huOicicut  to  earn'  on  iinprovcniciit  in  sliip-buildinj;,  then  this  improvemeut 
might  Iiavc  advauced  under  the  adunnist rations  whose  opcratioQS  they  had 
to  control ;  for  so  far  as  practical  know  ledge  w  ould  rcahze  a  pro^jress,  the 
opportunities  were  presented  from  the  beginninji:  of  tlie  revolutionary  war, 
except  that  they  were  bound  by  the  restriction  of  limited  tonnage.  The 
fillips  they  built  were  commonly  what  they  were  intended  to  be  in  their 
capabilities  for  ser\ice  :  tlicy  \verc  not,  it  is  true,  excellent  sailers,  but  they 
could  always  be  depended  on,  with  but  few  exceptions,  for  performing 
their  evolutions  ;  were  able  to  keep  the  sea  during;  long  peri(»ds  of  arduous 
8er\ice  in  blockading ;  and  they  were  efficient  ships,  in  regard  to  the 
qualities  which  were  necessar}'  in  going  into  and  sustaining  an  action. 

The  period  in  which  the  strictly  partial  qu;difieations  of  the  old  system 
could  be  thought  sufficient,  in  filling  the  responsible  i>ost  of  sun  cyor  of  the 
navy,  has  passed  away.  The  nation  looks  now  with  a  more  piercing  eye 
into  the  several  departments  of  govermnent ;  and  whilst  progress  is  exhi- 
bited idmost  evcrv'whcre  else,  it  would  be  unreasonable  to  expect  that  the 
eye  of  cold  indid'erence  should  rest  with  apathetic  satisfaction  on  the  pro- 
ceedings of  a  department  which  has  to  do  with  the  proper  dofeusive  power 
of  the  nation  and  its  dependencies. 


The  following  Tables  show  with  Avhat  elaborate  care  the  investigation  of 
causes  was  conducted  bv  the  French  Commission.  As  we  are  accustomed 
to  judge  of  ships,  as  well  as  of  most  other  things,  rather  relatively  than 
absolutely,  it  is  evident  that  incjuiry  into  the  causes  of  numerous  effects 
exhibited  in  the  performances  of  ships,  must  begin  by  the  most  general 
view  of  the  subject ;  the  widest  range  of  anal\  sis  ought  to  be  only  the 
first  step  towards  improvement  ;  for  it  would  be  strange  to  think  of  reaching 
any  important  result  by  one  process  of  that  sort,  since  the  numerous  elements 
exhibited  in  the  analysis  require  to  be  dealt  with  in  detail.  We  observe, 
for  instance,  that,  besides  dissimilarity  in  what  is  essential  in  different 
ships,  and  in  their  masts,  yards,  and  sails,  the  wcnghts  put  on  board  of 
them  ditl'cr  considerably.  The  armament  and  other  things  put  on  board 
of  a  French  first-rate,  exceed,  by  nearly  six  hundred  tons,  the  weight  of  the 
effects  put  on  board  of  an  Enghsh  first-rate ;  and  yet  the  draught  of  water 
is  nearly  alike.  There  is  a  tendency  in  the  French  ships  to  carrv'  more 
ballast  than  the  English  ships  carry.  These  particulars  suggest  questions 
on  which  the  principles  of  stowage  would  have  to  bear.  Whilst  the  idtimate 
improvements,  which  may  be  expected,  must  be  sought  in  an  extended 
course  of  analysis  and  induction,  the  character  of  the  first  step  is  exhibited 
in  the  following  Tahles^  which  were  printed  in  the  Report  of  the  French 
Commission. 
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FRENCH  SHIPS. 


IMTB8. 


Ship  of  IM  irilU  . . . 
Ship  of  90  (uni  .... 
Ship  of  ml  suiu,  old 

M-ipui  ihip  

Ship  of  83.  old  7«  . . 
Frigate  of  00  K^unt . . 
Frigate  of  5a  gpint . . 
Mgaia  of  40,  old  44 

Oerrette  of  SI  { 

Corrette  of  M  I 


Bngof  aognnt  .... 


Am  of  the 

ReUuion 

Kelatioa  of  the  Arm 

Lower 
•u|a : 

PoreuU, 
Hpanker. 

Top- 

Top- 
gmlUot- 
■aili. 

To«al 
Ares. 

of  the 
lower 
nili 

of  the 
top> 
■uU 

of  tup- 
IKaltiint 

ofthr 
lawrr 
«aiU 

of  the 
top- 
«atli 

of  top- 
palUnt 
laU* 

Total. 

to  the  aum  total. 

to  the  area  of  midship  aectinn. 

•q.  ft. 

■A.  ft. 

•q.  ft. 

•t|.  ft. 

13970.9 

15388 

&703 

34062 

0-3SI 

0-451 

0-108 

n-6 

13-7 

61 

>0-4 

IU93 

13007 

6574 

31337 

0-403 

0'4I8 

0-179 

13-9 

13-4 

5  7 

33-0 

11303 

13498 

i091 

388-» 

0-393 

0-4.13 

0-176 

13  1 

133 

54 

30-8 

I(K*75 

I1I41 

4J<H7 

36103 

0-380 

0-437 

0-187 

13  0 

14-3 

63 

33-4 

II89I 

4403 

36996 

0-441 

0-396 

0-163 

16  7 

15-1 

63 

38-0 

IC3S7. 4 

9073 

3.S3I 

3.18HA 

0-433 

0-4«5 

0-161) 

I6'J 

15-7 

6  3 

3H-8 

IM 

3078 

0-433 

0-401 

0-163 

165 

15-4 

63 

38-1 

5338 

0060 

14370 

0-371 

0-423 

0-307 

14-3 

163 

80 

385 

0100 

S30B 

3143 

13433 

0-416 

0  4IN 

om 

17-5 

17-6 

69 

430 

Poreiail, 

FoTciail, 

Fure««il, 

Spuker. 

SjMinlier. 

Spanker, 

3SS7 

S35S 

1808 

8i03 

0  393 

0-3»S 

0-313 

14-4 

14-5 

78 

ENGLISH  SHIPS. 


Mainaail 

Main»il 

Main*ail 

RATES. 

ForcaatI, 
Hpanker. 

Kurrsiiil, 
S|Minker. 

Foretail, 
Spanker 

Ship  of  ISO  ftuni  , . . 

9968 

10613 

3939 

34510 

0-406 

0  433 

0  101 

9-0 

10-3 

37 

23-5 

Ship  of  84)  (run*  .... 

11381 

10634 

3ri93 

35597 

0-441 

0-415 

01 44 

12-3 

11-4 

4  0 

27-6 

Ship  of  7*  ffuni  .... 

9655 

9333 

3348 

23335 

0-423 

0-417 

0  150 

13'2 

13  7 

4-6 

31-5 

ilaiee  of  50  loiii*  . . 

llOOl 

9333 

3348 

33670 

0-464 

0-3U4 

0  142 

18-3 

IS'4 

5-5 

39- 1 

Frigate  of  51  gnxM  . 

9903 

9333 

31M73 

0421 

0-426 

01  o3 

160 

163 

5-9 

380 

Frigate  of  4fl  gtinn. . 

7330 

6394 

23CU 

I  .'i'J74 

0-458 

0-401 

0-141 

14  7 

13  9 

4-5 

3-il 

Rallied  frigate  <if  tS 

7061 

6308 

2360 

lifi-.xj 

«  453 

0  «>.l 

0  145 

lfi-0 

14  2 

51 

35-3 

OofTCtte  of  98  Kuni  . 

4543 

3778 

1443 

0  465 

0-AH7 

0  148 

no 

11-7 

45 

30-3 

Corrette  of  18  gum  . 

4833 

3778 

1443 

10043 

0-480 

0  376 

0^144 

19  1 

14  9 

57 

39-7 

Fnreiail, 

Korctail, 

Fore*aiI, 

Brit:  of  IB  funa  .... 

Spanker. 

Hpanker 

Spanker 

3938 

9630 

1433 

6986 

0-419 

0  376 

0-305 

13  0 

ll'6 

63 

30-9 

3110 

1937 

968 

4995 

0-423 

0-385 

0-193 

14  0 

138 

6  3 

33-1 

Relation  of  the  Diameters  of  Masts  to  their  Lenyth. 


MA.HT;J. 


FRENCH  SHIPS. 


Hhlpa  and  Kri- 
gatci  coD- 
•tnictcd  y>j 
M.  San^. 


Shipi  and  Fri- 
Katca  of  the 
new  ronatnic. 

tioD. 


D-0l6to0'039  0  U-J4loO-(nA5 
1)025    0-0385  0-034  0^0265 
0-026  0  024 
«J  0043  0  CMO 
U  036  0-0245 


D  024 
D  040 
l)-U245 


Main-mast  |0-O36to0'027  O  037to0-0373  0-036  0  034 

Fore-mast              0  037    0'028  0.027    0  038  0  027  0  035 

If  Ilea- mast            0034    0  036  0-0345  0020  0-034 

Bowsprit                0  043    0  045  0  044    0-0455  0  043  0  O39 

Main-tO|i-mast  ..  0  034    0  0355  0-025  0  035  0  035 

(  lamr  diameter  .- 
F0f^tW-in«M.  ■!  as  the   main"   m^m-top.  f  Same  diameter  a, 
rof^wp-maat.  .       ^  °"°masi,  orO-ois  (the  miln-topnust  i 

^  „f  the  length.  ) 

Mixcn-toi>-aaal..  '0.0315  0  034  0-0335  O-035  I    0  033 

Relation  of  the  Diameters  of  Yards  to  their  length. 


Corvette*. 


Bri^i. 


ENGLISH  SHIPS. 


Shini  and 
Fngatet. 


Correttca. 


0-035 


0-037 


Brig.. 


0-030  to 00986 
0-0366  0-0S8S 


00385 
0-0355 


0-0445 
0027 


Hame  diameter  aa  the  main-topmast,  ez> 
ccpt  in  the  maati  of  the  Rover. 

1)  023    0-034  0-023    0  025 


Hain-jrard   

Fore-jrard   

Crota-jaek-^ard  . . 
Hain-topsaii-yard 

Fore-top«ail>7d.  | 

Ifhan.tapaaU'jrard 
Maia.topfal.-jrard 


0-090toO-03l  0-0906«oO-Otl5 

'0  030    0  033  |0-031  0-033 
0  0165  0<)I75|  O0I8 
|0-017    0-0195;  0018 

jo-017    0  019  '0-OI8    0  0185 

0-0135  0  0145  0-015  0-018 
'0-0139  0-0155.       0  015 


Fon-lopsal.-jd.  I  '00145  0-o:6S  O'OIS 
»ru«n.topg«I..Td.  ■0-0U5  0-017  ^001 S  0-016^ 


0-030 

0-030 
0017 
00175 

0-0175 

001 5 
0-015 

0015 

0-016 


0  030 
0  030 


(>-0l9to0' 

016  O 

017  0 

017  0 


(  IO| 


0-016 
iamediam 

main|0-0165 
lopgBl.>7d. 


018 


00175 
same  dial 
,  |Bs    mam-|0-O17    0  018  |0'OI7 
(  topsail-yd. 


•0165  0 
•016  0 


09O  O-OIOI0O-O23  0'Oi;StoOOI9 
mSO'Oig  0'02.t5'dJiuii  u tuain  rj 
018  U0I75  0-01851 

0-0175  |0-017  0018 

same  diameter 
aa  the  main 
topsalUjrard. 


0175  0-0146 
017  0-017 


0-018  0  0175  .0-0185 
9-015    0-018  0-0155  0  018 


0-0175  0  018  0-0195 
I  same  diam. 
!  as  the  main- 
I  lo|>gal.  jwti 


Relation  of  the  Mast-heads  to  the  length  of  the  Masts. 


ships  coostrocted 
bf  51.  8an<. 

Ships  of  the 
new  construction. 

EngUsh  aUpi. 

0-14 
0145 
0-13  to  O  il 
0-13  0-13 
013  013 
0  103  0-14 

0-IS 
0-15 
0-IS 
014 
0^I4 
014 

0-165 

0-166 

0-14 

014 

0-14 

0135 
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ON  STEAM  KATI6ATI0N. 

The  Ha^ax  and  ptogreBa  of  steam  navigation  are  inteswlmg,  on  aoooimt 

of  the  great  advantages  which  society  obtains  from  the  use  of  the  steam- 
engine  in  propellinj;  sliips  and  ressels.  These  advantages  arc  so  numerous 
and  iraportant,  that  the  employment  of  steam  power  in  navigation  may  be 
justly  ranked  amongst  the  most  valuable  applications  of  science,  by  which 
the  preaent  age  ia  diatbgidalied.  He  impuiim^  of  steam  xiavigation  haa 
inereaaed  npidly  irillimahrief  qia^  and  atfll  new  benefit!  are 

being  obtained^  as  the  rewards  the  zeal  and  enterprise  which  increase 
its  application.  It  has  been  used  chiefly  for  three  objects, — to  facilitate 
and  increase  social  intercourse,  to  promote  commerce,  and  to  aid  in  the 
operations  of  war.  To  the  first  and  second  of  these,  general  experience 
is  the  witness  of  its  advantage ;  but  the  advantages  of  the  third  have  been 
aeaicdy  tried;  hence,  although  they  may  be,  as  they  certainly  are,  highly 
caksnlated  npoo,  thqr  ace  not  known  aa  ftota.  Humanity  maj  oitertain 
the  hope,  that  shotdd  the  awful  horrors  and  animosities  of  war,  which  arc 
now  slumbering,  be  revived  by  fresh  national  convulsions,  the  contemplated 
use  of  ste^m  navigation  may  diminish  those  horrors,  and  shorten  the  reign  of 
those  animosities.  It  may  be  used  as  a  means  of  inflicting  severe  calamities, 
if  it  be  employed  with  vigour ;  but  perhaps  it  fuay  also  Inuiteu  on  the  crisis 
whidi  ia  alwnjB  confeempliiked  in  the  waia  of  dfiliied  coimtries,— the  re- 
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■bmitum  of  peaise,  and  Hko  recognition  and  Mtabliahment  of  the  rigfats  of 
nati«Mu.  Still  it  is  to  be  hopod  tbrt  tiae  idataona  of  tbe  different  parts  of 
the  world  will  always  be  such,  as  to  give  an  incompanUy  higher  degree  of 
importance  to  that  eraploynicnt  of  it  which  relates  most  dirrrtly  to  the 
welfaro  of  mankind,  by  an  onlarj^cd  development  of  tlieir  sympathies^  rather 
thuu  to  that  which  tcudii  tu  sever  tlic  bundst  of  brutherliood. 

If  we  reason  from  the  past  and  present  to  the  future,  we  may  find  grmatdf 
to  hopethat  this  will  betiie case j  fiw  its  employment  had  been  eatabliahed^ 
and  the  use  of  it  had  become  a  habity  tot  thoae  olqeeta  whkih  aim  at  improT- 
ing  the  condition  of  man,  by  a  more  <i:eneral  diffusion  of  comforts  in  com- 
merce, and  bv'raisinK  the  tone  of  ci\ilization  bv  an  extc!isio!i  of  friendiv  in- 
terconrsr,  Ix^fore  any  efforts  were  made  towards  forminj^  a  xteiim  navy,  either 
in  England  or  elsewhere.  The  force  of  habit  here  may  advance  the  best  ob- 
jects ;  and  establish  on  an  immoveable  basis  of  pre-eminence,  the  use  of  steam 
navigation  to  improve,  and  refiner,  and  elevate  the  aodal  condition  of  onr 
^pedes,  in  opposition  to  that  use  dTit  whidb,  in  itsdf,  tends  directly  to 
devastate  and  destroy.  Besides,  the  nsc  of  steam  navigation,  in  its  benign 
aspect,  has  already  proved  its  great  advantages,  and  has  received  aud 
encouraged  so  much  zealous  support  and  enterprise,  as  may  be  reasonably 
looked  upon  as  a  pledge  of  its  future  cmincucc  and  achievements.  This  is 
worthy  of  an  enlightened  age ;  and  it  is  a  good  omen,  that  whilst  philan- 
thropiati  are  employing  their  efforts  and  infloence  to  diminish  the  aevenly 
uS  thoae  calanuties  to  which  humanity  is  sulject, — ^there  ia  anotimr  grand 
agency  at  work,  capable  of  producing  such  positive  advantages,  wherever 
man  develops  his  social  character.  And  it  may  be  hoped,  that  the  more 
enlightened  polic)'  of  the  present  apre,  in  establishing  an  intercourse  with 
people  yet  uncivilized,  will  contribute  its  advantage  in  connection  with 
whatever  exertiona  magr  be  nude  to  ocfcend  ^ba  benefiti  of  commerce,  and 
imj^rove  man's  aodal  condition. 

It  ia  somewhat  remarkable  that  distinct  efforts,  in  different  countries, 
and  at  distant  periods  of  time,  should  be  made,  to  realize  mechanical  power 
for  navigation  by  means  of  steam ;  and  that  each  of  these  efforts  should 
fall  into  oblivion,  leaving  the  distinguished  authors  of  steam  navigation  to 
the  necessity  of  thinking  and  contriving,  as  if  nobody  had  conceived  ideas 
on  the  same  subject  befiire :  yet  such  api)eara  to  have  been  the  case. 

The  eaiAieat  daim  to  the  disooveiy  ia  made  by  Spain,  on  bdialf  of  Blaaco 
de  Qany,  a.aea  captain.  The  account  of  it  was  in  the  original  reoofda 
whidl  had  been  preserved  in  the  royal  archives  of  Simancas,  among  tiie 
atate-papprs  of  the  rity  of  Catalonia,  and  those  of  the  naval  secrotar}'  of 
war,  in  the  year  1513,  and  was  extracted  on  the  27th  Ant;ust,  182."),  by  the 
keeper,  who  signed  his  name  "  Tomas  Gonzalez."    It  is  as  follow*: 

"  Blaaco  de  Garay,  a  sea  captain,  proposed  to  the  emperor  and  king 
Charies  V.,  in  the  year  1548,  an  invention  for  propelling  vesseb  and  laige 
ahipa,  even  daring  calms,  without  tiie  aid  of  oan  or  sails. 
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"  Nolwitlistajidiii';  tlie  obstacles  and  op|H)siti(ia  which  this  proposal  had 
to  encounter,  the  emperor  agreed  that  it  should  be  tried,  which  was  accor- 
dingly done  in  the  haibour  of  Baradona,  an  the  17tii  Janei  of  the  above- 
naned  year  1543. 

**  Garay  would  never  reveal  his  invention ;  but  it  was  aeen  at  the  time  of 
the  trial  that  it  consisted  in  a  lai^e  cauldron  of  boiling  water,  and  in  lome 
wheels  of  complicated  movemctit  on  each  side  of  the  vessel. 

**  The  experiment  was  made  on  a  vessel  of  20()  tons,  which  had  come 
firom  Calibre  to  discharge  wheat  at  Barcelona,  called  the  Tri$udadf  Pedro 
de  Scaiaa,  master. 

"By  oommissiaii  of  Charies  V.,  and  of  hk  son,  prince  Philip  11.,  the 
business  was  entrusted  to  DoSk  Enrique  de  Toledo,  the  governor  Don 
Pedro  Cardona,  the  treasurer  BAvago,  the  Vice-chancellor,  the  Provedore 
of  Catalonia,  Don  Francisco  Gallo,  and  many  other  persons  of  rank,  both 
Castillians  and  Catalunians,  and  among  them  many  naval  men  who  wit- 
nesaed  the  operation,  some  on  board  the  vessel,  and  others  from  the  shore. 

"In  the  xeports  that  vera  made  to  the  emperor  and  the  prince,  all  gene- 
ralfy  applanded  the  invention,  especially  the  promptitude  with  which  the 
ship  was  turned,  '.^he  treasurer,  Bavago,  who  was  unfriendly  to  the  pro- 
ject, stated  that  she  went  two  leagues  in  thrtee  hours ;  tliat  it  was  very 
complicated  and  costly;  and,  that  there  was  great  danger  of  the  boiler 
,  frequently  bursting.  The  other  commissioners  reported  that  the  vessel 
went  twice  as  fast  as  a  galley  propelled  in  the  ujsual  way,  and  that  she  went 
at  least  a  league  per  hoar. 

"Vhoa<heeiyerimentwascondndcd,  QarayremofedaHthemadiineiy, 
which  he  had  fitted  in  the  vessel,  and  the  timber  having  been  deposited  in 
the  arsenal  of  Barcelona,  he  retained  all  the  rest  in  his  own  power. 

"  Notwithstanding  the  difScultica  and  contradictions  started  by  Ravago, 
the  invention  was  approved ;  and,  had  not  the  emperor  been  diverted  by  the 
expedition  in  which  he  vi&a  then  engaged,  he  would  doubtless  have  prose- 
cuted and  patrudied  it.  As  it  was,  ho  promoted  the  anther  to  a  higher 
rank,  gave  ham  a  gratnity  of  200,000  manviHt,*  ordered  the  expenses  to 
be  all  paid  out  of  the  general  treasury,  and  bestowed  other  fiivours  on  him. 

"  This  is  stated  in  the  original  records  which  are  preserved  in  the  royal 
archives  of  Simanca-s,  among  the  state-papers  of  the  city  of  Catalonia,  and 
those  of  the  naval  secretary  of  war,  in  the  above-named  year,  1543. 

"  Simancas,  27th  August,  1825. 

"TOMAS  GONZAUtS.'' 

In  the  resuscitation  of  this  art,  there  appears  something  more  wcvtlqr  of 
the  anther  of  a  great  invention,  than  is  to  be  aeen  in  the  conduct  of  the 

*  About  £61 13fc  4d.  iterliog. 
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Spaniard.  Jonathan  Hulls,  who  fravc  hirth  to  the  idea  of  steam  narigation 
iu  England,  took  out  a  patent  in  1736,  to  secure  the  adrautages  of  his 
diiooveiy ;  and,  in  a  muJl  book  wluch  he  pabUthed,  in  1737,  <m  liie  sab- 
jecfe  of  bis  inyentioo,  be  ganre  both  a  deicriptioa  and  a  diawing  the 
manner  in  which  he  propoied  to  propel  vessels.  The  paddlc-vbed  in  tbie 
desipi  was  placed  in  a  frame  at  the  stem  of  the  boat ;  and  it*  connection 
with  the  machinery  was  formed  ])y  means  of  straps.  Tlie  author  of  this 
design  seems  to  have  intcTuU  ci  his  boats  to  be  employed  for  the  purpose  of 
towing  ships  in  rivers  and  harbours,  when  the  wind  should  be  unfavourable 
to  tbdr  niling :  a  mnk  of  tobotdinale  rank  amongit  the  important  aer- 
▼ioes  in  ^ch  steam  Tniels  are  noir  engaged. 

The  following  is  an  extract  from  that  book,  wherein  the  antbor  caq[»laini 
the  adaptation  and  oonatraction  of  his  machine.  "  In  some  convenient 
part  of  the  tow  boat,  there  is  placed  a  vessel,  about  two-thirds  full  of 
water,  with  the  top  close  shut.  This  vessel  being  kept  boiling,  rarifies  the 
water  into  a  steam.  This  steam  being  conveyed  through  a  large  pipe  into 
a  cylindrical  vwad,  and  there  oondenaed,  makea  a  Taeanm,  idueh  eanaea 
the  weight  of  the  atmoaphere  to  pren  on  thia  veaiel,  and  ao  piewaa  doim 
a  piston  that  is  fitted  into  a  cylindrical  vessel,  in  the  same  maammf  aa.in 
Mr.  Nrwcomen's  engine,  with  m  hich  he  raises  the  water  by  fire. 

"  In  Plate  33,  fig.  1,  P  is  the  pipe  coming  from  the  furnace  to  the  cylinder. 
Q,  the  cylinder  wherein  the  steam  is  condensed.  R,  the  valve  that  stops 
the  steam  from  coming  into  the  cylinder,  whilst  the  steam  within  the 
aame  ia  condensed.  the  pipe  to  oonvejr  the  condensing  water  into  the 
eybnder.  T,  a  eodt  to  let  in  the  oondeaaing  water,  when  the  c^indev  is 
full  of  steam,  and  the  valve  p  ia  shut.  U,  a  rope  fixed  to  the  pgaton  that 
slides  up  and  down  the  cylinder.  Note. — This  rope,  U,  ia  the  BUne  ropS 
that  goes  round  the  wheel  D  iu  the  machine,  fig.  2. 

"  The  ^Explanation  of  the  Machine.    (See  Plate  33,  fig.  2.) 

"  A,  represents  the  chimney  coming  from  the  furnace. 

"B,  the  tow-boat 
•  **€  C,  two  pieoea  of  timber  framed  togetiier,  to  cany  the  madnne.  - 

"  D  a,  D  and  D  A  are  three  wbeela  on  one  azl^  to  receive  the  lope^ 
M,  F  b  and  F  a. 

"He  and  II  b  are  two  wheels  on  the  same  axis,  with  the  fans 
1 1  1 1 1  I,  and  move  alternately  in  such  a  manner  that,  when  the  wheels 
D  0,  D  and  D  b  move  backwards  or  forwards,  they  keep  the  fans  1 1 1 1 II 
in  a  direct  motion. 

F  ft  ia  a  rope  going  from  H  ft  to  D  6,  that,  when  the  wheda  D  a^  D 
and  D  b  move  forward,  mofta  the  wheel  H  ft  frrwaid,  which  bringa  the 
fens  forward  with  it. 

"  Fa  is  a  rope  going  from  the  wheel  II  a  to  the  wheel  D  a,  that,  when 
the  wheels  D  a,  D  and  D  b  move  forward,  the  wheel  U  a  draws  the  rope  f « 
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aud  raises  the  weight     at  the  same  time  as  the  wheel  H  b  brings  the  fans 
ftffwaid. 

"  Whan  Oie  wrif^  O  is  lo  niMd,  irliile  the  wheeb  D  a,  D  and  D  6  an 
morinff  badcwud,  the  rope  F  a  gives  way,  and  His  pover  of  the  weight  O 
beings  the  wheel  H  a  forward,  and  the  fans  \»-itli  it,  so  that  the  fans 
always  keep  pacing  forward,  notwithstanding  the  wheeb  D  a,  D  and  D  b 
move  backwards  aud  forwards,  as  the  piston  moves  up  aad  down  in  the 
cylinder. 

L  L  an  teeth  fiir  n  ealch  to  drop  in  from  the  aads,  and  axe  so  oontriTed, 
that  they  catch  in  an  alternate  manner,  to  cause  the  fans  to  more  always 
forward,  for  the  wheel  H  a,  by  the  power  of  the  weight  O,  is  performing 
its  oflSce^  while  the  other  whed  H  b  goes  back,  in  oider  to  fetch  another 
stroke. 

"  Note. — The  weight  G  must  contain  but  half  tlic  \vri;i!it  of  pillar  of  air 
pressing  on  the  piston,  because  the  weight  G  is  raiziud  uL  the  same  time  iis 
the  wheel  H  b  performs  its  office,  so  that  it  is  in  effect  two  maehiniis,  acting 
attematefy  by  the  wei|^  of  one  pillar  of  air  of  such  a  diametcwr  as  the 
diameter  of  the  cyttufer  is." 

A  few  facts  may  be  mentioned,  tending  to  show  liow  talctit  and  ingenuity 
were  converging  to  the  point  which  1ms  since  been  reached,  in  the  power 
and  appliances  of  the  steam-engine  for  navigation.  About  ten  years  after 
JTenttthsn  HiiDs  had  taken  out  his  patent  in  England,  M.  Bonguer  pnb- 
lished  his  TVoiti dit  Nmrin  in  nrsnoei  amd^emisideixng  the  importanoe  of 
having  some  means  to  nse  more  eibetBally  than  ai^thing  that  had  yet 
been  tried  in  large  ships,  as  a  substitute  fiv  the  power  of  wind  on  the  sails, 
he  suggested  that,  instead  of  emploj'ing  a  revolving  apparatus  that  shoidd 
act  upon  the  water,  eonstmcted  on  the  plan  of  wheels  to  a  water-mill, 
(considering  that  these  could  not  be  moved  with  sufficient  velocity,)  there 
dumld  he  a  number  of  oars  or  large  plane  surfiices,  front  6  or  6  to  10  leet 
square,  and  there&re  soffieient  to  present  a  sni&ee  from  25  to  100  squsxe 
fieet,  to  overoome  die  renstanoe.  Then  blades  were  intended  to  be  com- 
posed of  a  frames  and  two  leaves  or  panels  moving  within  it,  on  hinges, 
with  liberty  to  open  outwardly  to  about  25  or  30  degrees,  tlnit  they  might 
be  the  more  easily  moved  forwards  for  each  successive  stroke,  but  to  close 
firmly  against  the  firame  when  the  stroke  was  made.  It  was  proposed  to 
place  these  obliquely  at  the  sides  and  on  the  quarters  of  a  ship ;  and  it  waa 
ertimatfd  that  such  a  nmnber  of  these  miglit  be  need  as  oonld  not  M  of 
impeUiiig  the  ahip  finwaids. 

Hie  Royal  Academy  of  Sdenees  at  Paris  offered  a  prize,  in  1753,  for 
the  most  advantageous  manner  of  supplying  the  action  of  the  wind  on 
large  ships.    M.  Daniel  Bernoulli,  then  professor  of  philosophy  at  Basle, 
'  produced  the  siuxx^slul  essay,  having  proceeded  on  the  plan  advanced  by  ] 
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M.  Bongoer.  Euler,  and  M.  Malihoii  de  la  Cour,  wrote  on  tiie  Mune  nil* 
ject ;  and  each  proposed  tibe  use  of  floats  attached  to  a  shaft,  wbkh  was  to 
rerolTe  by  means  of  mechanical  amngemeuts  Avithin  the  ship.    In  Euler's 

plan,  the  shaft  supported  fonr  floats,  placed  at  right  angles ;  and  the  in- 
board mcclianism  for  wurkiiif?  it  was  a  vertical  shaft,  with  a  toothed  wheel 
and  pinion,  an  ^lidwn  in  the  annexed  sketch  (PI.  34,  fig.  1.)  M.  Mathou 
de  la  Cour  proposed  the  use  of  six  floats  on  each  axle,  and  the  interventaon 
of  an  endless  cord,  passing  ova  a  dram  at  the  end  of  the  axle^  ivhich  was 
ftatened  to  the  side  of  the  ship,  and  over  a  oorre^onding  dram  annexed 
to  the  frruric,  to  be  constmctod  on  the  deck  for  worldng  these  paddle- 
wheels.  The  physical  power  of  man  was  the  only  means  looked  to  for 
turning  these  wlieela.  M.  Mathon  de  la  Cour  says,  "  One  can  hardly 
think  of  having  other  moving  power  than  that  of  men;  horses  require 
for  their  subsistence  too  great  a  quantity  of  water,  hay,  and  corn  j  they 
woold  be  unaUe  to  endmip  the  Uboor,  joined  to  the  hardship  of  die  voyage ; 
and  thqr  can  be  employed  only  with  madunes  too  eom|Aicated,  and  taking 
np  too  much  room.  Let  ns,  tlien,  endeavour  to  draw  the  greatest  anumnt 
that  we  can  from  the  strength  of  men. 

"  Nothing  is  more  simj)le  than  oars ;  but  if  we  make  them  similar  to 
those  of  galleys,  their  length  and  weight  make  theiu  difficult,  embarrassing, 
and  of  too  slow  a  motion  to  obtain  an  effect  which  would  compensate  the 
toil  of  the  crew  in  working  them. 

Most  of  these  inconveniences  would  be  avoided  by  attaching  vertical 
oars  to  the  two  sides  of  the  ship,  turning  about  an  axle  placed  at  the  most 
convenient  height.  The  blades  shoidd  be  hung  on  hinges,  which  should 
offer  resistance  in  only  one  way,  and  leave  a  free  passage  to  the  water  when 
they  were  moved  in  a  contr;u*y  direction.  1  reckoned  on  proposing  what 
appeared  to  me  easy  enough ;  but,  under  all  cou^tideratious,  I  have  thought 
that  the  unavoidable  intenraption  between  tiie  two  strokes  of  the  oar, 
and  the  resistance  that  is  necessarfly  experienced  in  bringing  them  again 
towards  the  bow  (the  more  so,  as  their  motion  is  then  increased  by  the 

•  way  of  the  ship),  I  liave  thought  that  these  disadvantages  would  render 

*  their  cllcet  much  less  than  that  of  wheels.  "Whatever  aversion  seamen 
may  jdways  ha\e  shown  to  this  last  means,  it  cannot  hut  be  agreed  that  it 
has  the  advautiige  of  continuity  of  action,  and  that  the  weight  of  the  ours 
is  avoided. 

"  The  question  here  is  only  to  snppty  the  want  of  wind,  that  is  to  say, 
to  have  the  means  of  navigating  a  calm  sea.   \MiedB  can  then  be  used 

without  inconvenience.  There  is  no  diflRcidty  in  making  them  light  enough 
to  be  raised  conveniently,  and  to  be  unshipped  when  they  arc  no  longer  to 
be  used.  M'c  will  make  them  of  a  diameter  which  w  ill  not  cover  too  much 
of  the  ship's  sides,  and  which  w  ill  not  obstruct  the  use  of  the  guns,  rniaily, 
we  will  ^ve  them  a  moving  apparatus,  wliidi  will  in  some  my  mnltiply  the 
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power  of  the  mcu  without  the  need  of  multiplying  their  number.*  They 
win  be  placed  at  the  two  sides  of  the  ahip,  thdr  oentxe  beini;  placed  about 
thiee  feet  above  the  aiiiboe  of  tiie  water, — a  height  to  which  one  may  go 
without  danger  fircmi  the  openings  and  firom  the  porta.  They  will  be  of 
six  feet  radius,  but  it  will  suffice  for  the  blades  to  be  three ;  for  the  part 
nearest  to  the  centre  oufjht  not  to  be  plunged  into  tlie  water."  f 

Plate  34,  figure  it,  shows  the  contrivance  proposed  by  M.  Mathon 
de  la  Cour. 

Abont  the  same  time,  M.  Oantier,  a  regular  eanon,  and  aeniar  prafeaior 
of  maHifftmaticB,  presented  to  the  royal  society  of  Nanqr  a  nUhooire,  in 
whidi  he  showed  that  ^  stfengdi  of  the  crew  was  not  enough  to  give  a 
great  velocity  to  a  ship,  and  proposed,  as  tiie  only  means  of  obtaining  tiiat 

object,  the  craplojnnent  of  a  steam-en jrine,  pointing  Ont  sevend  ways  rf 
applying  it  to  produce  a  rotatory  motiun.  X 

But,  practically,  the  steam-euginc  had  not  arrived  at  the  stage  in  which 
it  oonld  be  conveniently  applied  to  the  purposes  of  navigation.  There  were 
two  oonditioos  wanted  to  adapt  it  to  tihis  otjjeet:  these  were  rotatory 
instead  of  rectilinear,  and  continnoaaxnBtead  of  intendftted  motion.  Me- 
chanical contrivances,  in  the  hands  of  Watt,  accomplished  these  two  objects 
about  the  year  1781,  when  he  took  out  a  patent  for  several  plans  to  pro- 
duce rotatoiT  motion.  These  were,  lu  vertlu^lcss,  yet  imperfect,  as  the 
steam-engine  itself  gave  only  an  intermitted  motion,  the  defect  being 
supplied  by  its  appendages.  But  when  his  plan  for  the  double-acting 
engine  was  Imnight  into  operation,  under  the  patent  dated  the  18th 
Ifaidi,  1783,  Uie  whole  eflfoct  of  continnoas  motion  was  pvodnced  move 
nmply,  and  the  previous  incumbrances  avoided.  The  steam-engine  was 
therefore  now  rendered  fit  for  the  purposes  of  navigation,  in  the  two 
features  in  which  it  had  before  been  defective.  It  is,  however,  right  to  state, 
that  the  importtmcc  of  supplying  these  deficiencies  was  occupying  tlie 
attention  of  foreign  as  well  as  of  EngUsh  engineers ;  and  different  proposals 
had  been  made  in  France  to  get  a  rotahay  motion,  before  that  object  was 
acoimipliBhed  in  England. 

Tlie  efforts  from  which  steam  navigation  idtimately  resulted,  appear  to 
have  been  quite  independent  of  whatever  had  preceded  in  the  same  order 
of  invention  ;  for  it  does  not  appear  from  what  is  recorded  of  Mr.  ^liller's 
investigations  and  experiments,  that  he  reverted  to  the  plan  of  Jonathan 
Hulls.  If  they  had  this  independent  character,  then  wc  may  date  the  real 
(mgin  of  steam  navigation  at  1786;  as,  in  October  of  that  year,  an  experi- 

♦  It  does  not  appear  that  M.  Mathon  dc  la  Cour  considered  that  it  was  imposgible  to 
increase  the  mechanical  power  eiupluyed  without  diminishing  the  speed,  an  altemativo 
which  would  oost  sU  the  advantsge  he  sunposed  he  would  gtin. 

t  M6moire  pr^'seiito  b,  I'Acadf'tnie  Royale  des  Sciences,  &  I'occasion  du  Prix  de  1753, 
par  M.  Mathon  de  la  Cour,  dc  TAcaddmie  Rojale  dee  Sciences  et  Bellee-LettKS  de  hjw. 

X  Mimoixes  de  hi  Sociit^  Bojale  de  Mani^,  tome  iii^  printed  in  17fiO. 
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meat  wm  made  xqfan.  the  lake  of  Dabwinton,  in  Sootlaiid.  It  waa  a  mete 
experiment^  made  to  aaeertain  the  appliealrility  ef  aleam  power  to  the 

purpose  of  propelling  a  Tendj  and,  when  tiiia  had  been  satiafiBCtonly 
(letcmiincd,  the  engine  waa  zemoTed  from  the  TeeMl,  and  the  waa  reafeored 

to  her  common  use. 

This  cirrauiremeut  seems  not  to  have  been  the  result  of  any  one  man's 

'  thought,  but  to  have  been  the  offspring  of  the  joint  labour  of  three  minds, — • 

fhoae  of  Mr.  Idler,  Mr.  Tajkar,  and  Mr.  Symington.  "Mi,  Miller  had 
pveviou^y  tried  the  effeet  of  paddles  inatead  of  aaila  or  ean ;  and  th^ 
worked  bj  men  tominp:  a  winch.   But  thii  method  of  propulsion  involved 
a  constaney  of  heu^y  labour,  which  it  was  perceived  would  be  a  bar  to  its 
extensive  application ;  and,  wlxilst  this  obstacle  \vas  seen  to  prevail,  Mr. 

,  Miller  was  anxious  to  dense  some  other  means  Jis  a  substitute  for  this 

physical  ctl'urt.  It  ia  recorded  that,  in  the  course  of  conversations  which 
he  had  on  this  enhieet  with  Mr.  Taylor,  this  geutleman  suggested  the 
■team-encine.  Neither  of  them  waa,  however,  an  engmeer^  and  lib. 
Symington,  an  engineer,  an  intimate  friend  of  Mr.  Taylor's,  was  consnlted. 
Mr.  Syming:ton  had  already  constructed  a  locomotive  steam-engine ;  and 
he  perceived  with  what  facility  a  similar  engine  could  be  applied  to  the 
working  of  paddles  affixed  to  a  vessel.  He  was,  therefore,  engaged  to 
share  in  the  undertaking. 

l£t.  Symington  now  eanaed  a  small  en^neof  aboot  one-hone  power  to  be 
eonstrnefced,  suited  to  work  the  paddles  fin  propelling  Mr.  Miller's  ^eaao^ 
boat.  The  c}'linder  of  the  engine  was  about  4  or  5  inches  in  diameter, 
but  with  this  small  power,  the  vessel  was  propelled  at  the  rate  of  five  miles 
an  hour ;  and,  in  every  respect,  the  result  of  the  expcrinicut  wm  as  satis- 
fiMitory  as  the  size  of  the  vessel  and  the  power  of  the  engine  would  permit. 

After  this  particular  success,  it  was  thought  desirable  to  determine,  by 
an  ej^eriment  on  a  Isrger  scale,  whether  the  applieatiam  of  Ihe  power  would 
be  aa  fkvomnble,  nnder  altered  drcnmstances,  with  the  view  to  estaMirii 
grqmnds  of  eondtision  in  favour  of  the  general  suitableness  of  the  stesm- 
engine  to  this  purpose,  if  the  results  should  be  similar.  Mr.  Miller's  lai^e 
pleaflure-boat  was  the  subject  of  this  c'xj)criment ;  this  vessel  was  GO  feet 
in  lenf^th.  An  engine  of  twelve-horse  power,  having  cylinders  18  inches 
in  diameter,  was  erected  at  the  Carron-wurks,  under  the  superintendence 
of  Mr.  Symington.  But  the  dimcriplioii  of  engine,  and  all  the  amnge-' 
menta  in  fitting  i^  the  Tessel,  and  in  ooonecting  it  with  the  paddle-iriieeb, 
were  identieal  with  thoae  nsed  in  the  first  eqieriment,  with  the  exertion  of 
their  being  on  a  larger  scale. 

Every  preparation  that  was  deemed  necessary  having  been  made  for 
conducting  the  experiment  upon  the  Forth  and  Clyde  canal,  the  engine 
was  set  in  motion ;  but  the  coucussious  of  the  paddle-boards  against  the 
water  were  too  vioieoft  fiir  their  strength,  and  they  brake.  ISbew  wen 
le^aoedlqrothen  of  gnaterstnngth;  and  the  esperiment  waa  fiiify  made 
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on  the  26tli  of  December  1789,  and  repeated  with  the  hke  success  on  the 
fallowing  day, — the  vessel  being  propelled  at  the  sate  of  nenly  mrm  milea 
an,  hoar.  Nothing  more  than  an  experiment  had  been  contemplated  in 
tiie  oonatmotiaii  of  thia  engitia,  and  in  tuing  the  pleasnre>boat  to  try  ita 
•daptatiflii  to  the  pnipoae;  when,  thonfoie,  the  reaulta  had  Terified  the 
original  expectations  reg:ardiiig  the  arrangements,  the  engme  waa  lenooved 
from  her,  and  she  was  restored  to  her  ordinary'  U3e. 

It  appears  that  Mr.  Miller  deemed  it  sufficient  to  have  expended  a  large 
com  of  monej  in  bringing  his  expcrimenta  to  io  aBlijafaetej  m  leanlty  md 
to  have  achieved  bo  much  towaxda  benefiting  his  ooontrymen,  if  they  chose 
to  direct  their  efforta  in  the  path  'Qiat  had  been  pointed  out  to  theni;  tear 
he  paid  no  further  attention  to  the  subject.  Those  who  had  oo-openled 
with  him  were  not  men  of  capital ;  and  In n  the  project  of  using  steam 
and  paddles  in  propelling  vessels  was  suspcuclcd  for  several  years.  The 
invention  was,  however,  established ;  and  the  practical  applicutiuu  only 
remained  to  be  made,  and  thoae  improvementa  wMch  esqpeiience  might 
mggeit  to  he  introduced  into  the  ammgemenla,  to  render  thia  iurention 
oneoftiie  nioat  uaeM  diioarariea  of  niodem  timea. 

It  may  seem  strange  that  there  was  not  a  sufficient  oonneotian  of  aden^ 
tific  and  mechanical  knowledge  witli  capital  and  enterprising  genius  in 
Great  Britain,  at  once  to  give  efi'ect  to  so  gnuid  a  design ;  but  the  facts  of 
history  show  there  Wiis  not :  for  any  further  effort  appears  not  to  have 
been  made  towards  thia  end,  till  about  the  year  1801  or  1802,  when  lord 
Ihmdaa  Ibmied  a  deaign  to  employ  •team-toga,  inatead  of  hone%  to  toir 
the  Teesela  upon  the  Fbrth  and  Clyde  canaL  lir.  Symington  was  engaged 
by  him  to  construct  a  steam-boat  for  this  purpose ;  he  completed  thia 
undertaking  in  1802.  Tlie  experimental  employment  of  this  vessel  was 
satisfactory ;  for,  with  an  engine  luiving  a  22-inch  cylinder,  M  ith  a  stroke 
of  4  feet,  she  towed  two  loaded  vessels,  of  seventy  tons  each,  directly  against 
a  strong  breeie,  at  the  rate  of  three-and-a-quarter  ndfea  an  hour ;  and, 
when  she  had  no  veuela  in  tow,  her  apeed  was  six  milea  per  hour.  But 
it  was  ^rporehended  tiiat  the  use  of  steam-boata  would  iiguze  the  banka  of 
tiie  canal;  the  employment  of  tiiem  finr  this  purpose  was,  therefore,  sus- 
pended for  some  years,  until  a  more  independent  effort  could  he  made,  and 
the  error  of  the  objection  determined.  The  form  of  tlie  longitudinal  section 
of  the  tug  constructed  by  Mr.  Symington  for  lord  Dundas,  is  shown  in 
Plate  35 ;  in  which  it  will  be  seen  that  the  paddle-wheel  waa  aft,  and  the 
afeeenmen  fiirwanL 

It  nifljhe  deemed  a  aomeirtuift  lemarlmble  fbel^  flat  no  idea  aeema  to 
have  been  entertained  by  those  who  took  the  eiriieat  interest  in  bringing 
steam-boats  into  use,  of  putting  them  to  purposes  more  important  than  the 
navigation  of  canals.  This  may  perhaps  account,  in  a  great  measure,  for 
the  very  small  amount  of  attention  which  they  received  for  some  years  after 
their  capabilities  of  uscfulaess  had  been  proved. 
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The  idea  of  vmng  atnm  Ibr  the  purpote  of  nsvigaftioB  had  b  flottiiig 
eiiatenoe  in  AmericB,  a  oontidenble  time  befbve  the  applioBtion  of  it  wee 
successful.    The  employment  of  paddle-wheela  having  been  suggested. 

Dr.  I'Vanklin  regarded  them  as  unsuited  to  the  pnr]>osc,  considering  that 
tliey  would  be  immersed  up  to  tlic  axle,  aud  that,  therefore,  tlicre  would  be 
a  great  loss  of  labour  in  working  them.*  Ihit  the  idea  of  propelling  vessels 
by  means  of  a  culumu  of  water  pumped  in  at  the  bow,  and  forced  out  at 
atem,  seemed  to  him  leu  open  to  olijiectiim,  and  he  thought  it  poBBible 
that  a  tteam-engine  mi|^  be  need  to  give  tins  motion. 

About  the  year  1783  or  1786,  Mr.  Fiteh  tried  to  overcome  the  obstacles 
whicli  seemed  to  forbid  the  use  of  ])addlt: -wheels,  by  using  an  apparatus  for 
propelling  vessels,  something  in  the  shape  of  shovels,  with  a  steam-engine 
as  the  moving  power.  But  the  steam-engine  was  able  to  give  a  velocity 
of  only  abont  two-and-a-half  knots.  In  1787  he  built  another  boat,  which 
peifiinned  lefczal  passages  on  the  Deiawarej  and  aome  of  Mr.  F^ton'a 
opponents  reported  that  she  leaUaed  a  speed  of  five,  six,  and  even  seren 
knota.  Bat  the  machinery  was  subject  to  frequent  derangementa,  eanaing 
a  large  outlay  to  the  shareholders,  who,  jxirhaps,  seeing  little  prospect  of 
idtimate  success,  gave  up  the  speculation.  About  1791,  we  find  Mr.  Fitch 
at  Lorient,  endeavouring  to  introduce  the  u.se  of  steam-boats  into  France. 
But  appearances,  which  at  first  seemed  to  countenance  his  project,  after* 
waida  obliged  him  to  give  up  hia  design.  Before  thia  time,  howerer,  aa 
wdl  aa  afterwaiday  there  appear  to  have  been  aome  independent  eflfovta  to 
reali/.e  steam  navigation  in  France,  as  "  tlic  Abbd  Daniel  in  1781,  M.  de 
JoutTroi  in  1783,  and  M.  Desblanca  in  18Qi(  and  1808,  propoaed  or  con- 
strueted  new  steam-boats."  t 

About  the  year  l/HA,  Mr.  Rumsey,  under  the  encouragement  of  Dr. 
Franklin,  began  a  course  of  experiments,  in  employing  a  steam-engine  to 
pump  the  irater  in  at  the  how  of  a  boat,  and  to  foroe  it  oat  abaft.  It 
waa  reported  that,  by  the  year  1787,  he  gained  a  vdocity  of  24  knota ;  bat 
as  the  plan  vaa  not  eventually  successful,  'Sir.  Rumsey  left  his  native  land 
to  seek  for  more  encouragement  in  England ;  and  we  fiiul  him  pnrsning 
his  investigations  at  London  about  the  year  1805.  In  reference  to  these 
experiments  it  may  be  ob8cr\'ed,  that  Mr.  Watt,  who  was  engaged  in 
putting  Mr.  Rumsey^s  plan  into  effect,  said  afterwards,  that  the  power 
waa  applied  to  great  diaadvantage,  the  tube  Ihrongh  which  the  water  wm 
forced  out  being  oonaidenibly  amaller  titan  ti»  bora  of  the  p«anp-barceL| 

Another  course  of  experimenta  waa  earned  on  by  Mr.  Morey,  between 
1790  and  1797,  in  which  the  steam-engine  wa.s  employed  to  give  motion  to 
vaiioua  aorta  of  oara,  and  partLcularly  to  paddle-wheels  plaoed  either  at  the 


*  Letter  to  M.  Leroi,  6th  April,  1776. 
i  tlMiMi»aivlsBBstSMixkTapeiurdaBEtals-Uiii8d*A]nirique,puM.llai^^ 
tBofihanaB^FnMtioal  Tnatisa  an  FnpaUing  VesMls  Igr  Stoaai,  fto^  paga  64,  M 
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sicies  (ir  at  the  ntorn  of  u  boat.  He  did  not  succeed  in  gaining  enough 
support;  or,  perhaps,  the  eugineera  of  America  did  not,  at  that  time, 
tmfficieiitly  uuderstand  the  construction  of  the  steam-engine,  to  bring  such 
a  pbm  to  «  niooeiifiil  remit.  We  lee  tiiat,  aerenJ  yem  later,  Mr.  Fultoii 
haviiig  reeohed  to  make  e  great  effort  at  pladng  ■team  nanigatkm  upon  a 
praotieal  basis,  ordered  his  steam-engine  at  Soho,  before  he  left  Enn^ 

The  next  iniportimt  experiments  in  America,  that  we  find  on  record, 
were  those  of  Mr.  J^ivingston.  His  idea  was,  tliat  a  liorizontal  wheel, 
placed  at  the  bottom  of  a  boat  in  a  situation  similar  to  that  of  a  pump-well, 
bemg  tmned  vary  rapidly,  would  draw  the  water  ixjf  through  the  centre, 
and  that  tiie  effieot  of  its  oentriftagal  finroe  voold  be  to  eipel  it  through  an 
opening  at  the  after  part  of  tiie  boat,  nitii  auffident  energy  to  aoq|uire  tiie 
needed  velocity. 

The  state  of  New  York  agreed,  in  1708,  that  he  should  have  a  privilege 
for  twenty  years,  on  condition  that,  by  the  27tli  March  1799,  he  should 
produce  a  boat  having  a  velocity  of  four  miles  an  hour.  The  time  expired 
without  Boeeeai}  and,  in  1799,  he  obtained  an  extension  of  two  years,  ia 
wUeh  aeveral  other  plana  were  tried,— ea  paddleiy  helieal  aa^ees,*  wheda 
on  the  prindple  of  windnull-sweeps,  endleas  chaina  with  paddlea  affixed 
to  them,  and  some  others ;  but  still  he  failed  of  success. 

In  1802,  whilst  he  was  filling  the  post  of  ambassador,  from  the  United 
States,  iu  France,  he  became  acquainted  with  Mr.  Robert  Fulton,  who 
was  already  known  to  some  extent  in  Europe,  as  the  author  of  several 
plana  whldi  indieated  the  ovder  and  eharantwr  of  hia  talenl^  and  pointed 
him  oot  aa  one  with  whom  Mr.  Livingston  oonld  act  advantageoualy  in 
hie  Ihtnre  enterprises.  So  early  as  1793,  Mr.  Fulton  had  formed  a  design 
for  a  steam-boat,  during  a  residence  of  some  years  in  England.  In  this 
time  he  acquired  a  knowlege  of  the  experiments  which  had  been  made  in 
this  country ;  and  particularly  of  the  boat  constructed  by  Mr.  Symington, 
which  he  saw  iu  full  action,  and  carefully  inspected.  Mr.  Livingston 
informed  him  ako  of  what  hia  own  countrymen  had  attempted:  and  the 
pi^en  of  Mr.  Fitch  came  into  hia  hands. 

"iSx,  Livingaton's  conneelaon  with  him  was  advantageous  to  botiu  The 
talent  and  enterprising  character  of  Mr.  Fulton,  and  the  resources  avail- 
able to  Mr.  Livingston,  were  thus  united.  Mr.  Linngston  obtained  from 
the  state  of  New  York,  in  their  joint  names,  a  further  extension  of  two 
years,  from  April  1803.  With  a  prospect  so  encouraging,  Mr.  Fulton 
oonstmcted  a  boat  ear^  in  that  year,  wldoh  waa  laandied  t^on  the  Seine; 
hot,  having  machineiy  veiy  heavy  in  rdation  to  her  strength,  ahe  broke 
in  the  middle,  and  sank.   On  being  got  vp,  repaired,  and  re-fitted  with 

*  Mr.  Bobertscm  Badunaa  says  of  this  means  of  pvopuilsioii,  *  Some  msdiaBies  stQl 

dunk  &voarabl7  of  it,  and  suppose  that  if  a  screw  of  only  one  revolution  were  used,  it 
would  be  better  than  where  a  larger  thiosd  is  VUflojtd."  PnMtiosl  Iiwtise  oa  Pto- 
pslliog  Vessels  by  Steam,  &0.,  p.  45. 
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her  engine,  she  realized  a  velocity  of  3.58  miles  au  hour.  Strong  in  the 
confidence  which  this  soooen  inspired,  Mr.  Fulton  left  Vmnob,  intending  to 
return  to  America,  paMing  through  Kngliind.  He  lemaineii  hare  till  late  in 
1806$  and,  before  aetting  out  fbr  Americi^  he  otdered  of  Meaaca.  Bonlton 
and  Watt,  a  steam-engine  of  20-hcne  power,  to  be  aent  tiuther.  Tlie  term 
on  wliicli  tlie  privilege  had  been  renewed,  bavinf^  a<!^Rin  expired,  he  got  a 
further  rcucwsU  of  it  in  the  ^pnng  of  1807,  and  launched  his  first  boat. 

The  engine  was  titled  in  tliis  boat  by  the  end  of  August,  and  soon  after- 
wards she  made  her  first  passage  firam  New  Yoik  to  Albany.*  The 
velocity  obtained,  with  tbe  advantage  of  an  open  apace  to  na>vigaftc^  waa 
<mly  equal  to  that  exhibited  in  the  first  eiort  made  in  Scotiand;  and  about 
two  milea  an  hoar  lem  than  Mr.  Fulton  had  witneaaed  in  Mr.  Symington'a 
perfivmance  upon  a  canal :  the  average  speed  in  going  and  retnming  was 
that  of  about  5y  miles  an  hour.  The  introduction  of  steam  navigation 
into  America  was  so  decidedly  successful,  that  ridicule  was  put  to  con- 
fusion, and  fame  and  infloenoe  followed  as  rewards  to  the  aathor  of  iti 
introduction* 

Fultwi  began  the  coiiBtruetSon  of  ateaat4wi(li  by  gifia^  eiceeww 
length  in  rdation  to  tiie  breadth :  the  Clermont,  bnilt  in  1807,  was  9.88 

times  as  long  as  she  was  broad  ;  and,  when  she  re-appeared  on  the  river 
in  the  spring  of  1H08,  after  the  alteration,  she  was  9.38  times.  The  second 
boat  that  was  built  at  New  York,  the  Car  of  Neptune,  had  greater  relative 
breadth, — the  length  being  only  7.44  tunes  her  breadth.  And  the  change 
went  on  gradnaUy  in  thia  way  for  acme  time ;  when  tJie  lengdi  of  the 
SoBomuAt  boilt  in  1818  for  the  navigation  of  tiie  oeean,  indnded  mily  8.84 
times  her  breadth.  For  it  came  to  be  conceived  that  greater  rdatife 
breadth  would  diminish  the  draught  of  water  ;  and  also  that  it  was  neces- 
sary to  longitudinal  strength.  The  concentration  of  weights  about  the 
middle,  so  much  in  excess  of  the  proportion  which  the  vessel  would  bear, 
diatribnted  through  her  length,  required  the  rapport  of  greaftar  atrength. 
And  they  oonnderBd,  iliat  it  would  be  kaa  advisable  to  obtain  Aat  greater 
liiiiawfaiMBnal  atawMMHJi  Kv  increaanff  the  materials,  than  bv  dimiiuahinff  the 
length  in  relation  to  the  faraadth, — seeing  that  the  increase  of  materials 
would  increase  the  expense,  the  weight  of  the  vessel,  and  her  draught  of 
water;  and  so,  the  resistance  becoming  greater,  any  advantage  in  ])oint  of 
velocity  would  be  questionable.  The  same  transition  is  not  observ  able  in 
13m  mAj  history  of  eteanuveawla  bmlfe  al  Philadelphia,  Baltimore,  and 
oilier  plaeea.  Thoee  of  Baltimore,  had,  however,  the  kaa  relative  length; 
and  thia  varied  in  aevend  boata  between  6.64  mA  4.08  times  the  breiidth. 
Tbedqithitf  holdaeenuto  hacre  been  detennined  more  by  the  particnlar 


*  Most  of  the  facts  relating  to  the  intrcxluction  of  Bteam  navigation  into  America 
are  gathered  from  a  '  Mimoire  sur  les  iiateauz  k  Vspeur  des  Etats-Uuis  d'Aiii«nqa«,' 
stOL,  par  H.  Msnstiar,  Puis, 
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service  of  the  vessels  than  hy  their  length  and  breadth  and  other  con- 
siderations :  in  the  early  vessels  it  varied  between  7  and  10  feet.  The 
draught  of  water  was  generally  small ;  the  object  in  determining  this  con- 
ditkm  Mew  to  htm  been  to  fit  the  vessels  for  the  navigation  of  shallow 
viten.  It  varied  from  aboaft  4  fiwt  8  indiea  to  abont  7  ftet  j— the  RiUoh, 
ChmteeOorLkm^fttmtfWaACmiieeiieMidm^  TUmawaimak 
clreir  Uliset:  and  the  Robert  Fulton,  wbk^  traa  built  in  1819,  for  the 
navigation  of  the  Misaisaipi,  drew  10. 

The  position  of  the  paddle-shaft  varied  much  in  different  boats ;  in  most 
of  them  it  was  counderably  before  the  middle ;  the  limits  appear  to  have 
been  fnm  ome-thiri  <]ie  length  to  half  the  length  from  the  bovr. 

ISw  power  of  the  enginei  vaa  geneiaUy  imall  in  fdation  to  the  tonnage 
of  the  veseda.  The  fint  boot  had  abont  eif^t  tone  to  one  hone-power; 
and,  when  ateam  DaNng:ation  had  been  well  established  in  America,  the 
same  ratio  seems  still  to  have  been  approved  for  small  boats, — the  relative 
power  of  the  enj^ea  increasing  in  a  small  ratio  as  the  tonnage  of  the 
vessel  increased ;  and  vessels  from  400  to  500  tons  had  five  tons  to  the 
hone-power.  Their  very  small  acantlings,  involving  comparative  weaknesa 
in  the  boati,  nugr  have  made  it  abaohite^  neoenaij  to  fix  a  finroorable 
hmit  to  the  weight  of  the  enginfla  m  rdatioii  to  1tbe  tonnage  of  the  Tesada. 
The  effibet  of  this  idativefy  small  power  of  engmea  waa,  a  low  speed  in  the 
American  steam-boats  generally,  for  a  number  of  years.  The  Clermont's 
speed  was  about  four  nautical  miles  au  hour ;  the  Washingtan,  with  twenty 
revolutions  of  the  paddle-wheels  in  a  minute,  went  at  the  rate  of  five  nautical 
nilea  an  hour;  and  the  speed  of  the  Maryland,  with  seventeen  revolutions 
of  tlie  wheda  in  a  mhmtOy  waa  aeten  mOea  an  hour :  the  amage  speed  of  a 
number  of  those  which  were  bnih  during  the  first  twelve  years  of  their 
history,  falls  between  these  two  limits. 

The  earliest  steam-vessels  built  in  America  liad  flat  bottoms,  and  scarcely 
any  curvature  in  their  sides ;  and,  it  was  not  until  about  six  years'  experience 
had  been  gained,  that  boats  were  constructed  with  a  form  approximating 
to  that  of  common  vessels.  The  FvUcm  waa  tibe  first  steamer  of  which  the 
floor-timben  were  rounded,  and  the  ertremitaea  ahaped  similarij  to  thoae 
ofaeiliagTesada.  Her  length  waa  188  ftet,  breadth  80  fiset,  and  dranght 
cf  WBter6  feet  Sincihea;  and  she  was  intended  for  both  sails  and  steam 
power.  Tn  the  same  year  (1813),  the  M'ashington  was  built,  after  the  old 
model,  with  a  flat  bottom.  Change,  however,  went  on  more  extensively 
after  the  death  of  Fulton  in  1815 ;  and,  in  April  1818,  the  Savannah  was 
launched,  having  been  btdlt  in  the  style  of  a  common  ship  of  three  masts. 
Her  length  waa  100  &et»ln««^  ^  Mr  light  dran^  of  water  12,  and 
ked  drani^,  14  ftet  She  was  intended  ftr  Bnsria;  and  waa  aent  to 
St.  FMecaburgh,  calling  first  at  Liverpool,  performing  the  passage  partfy 
by  means  of  steam  and  partly  by  that  of  sails.  She  did  not,  however, 
remain  in  fiusaii^  bat  retnnied  by  a  more  northerly  oonne  firom  £urope 
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to  America,  and  reached  New  York  iu  twenty-five  days  alter  having  left 
Norway,* 

Hitherto,  tiie  American  iteam-veBiels  had  attaiiiad  to  bat  a  loir  Telocstj: 
the  pexfimaaaces  of  several  of  the  largest  of  them  give  a  mean  yelocitf, 
▼arying  from  five  to  seven  nantica)  miles  an  hour.  Fulton  oonsideeed  that 
eight  or  nine  miles  an  hour  was  the  maximum  of  speed  that  could  be 
given  to  steura-vessels.  But  the  course  of  exiK  rieuce,  and  the  cncrg\'  of 
euterprize,  gradually  improved  the  class  of  stcaiu-vcssels  in  America ;  and 
at  length  they  became  not  ontya  moat  eommoffiona  meana  of  intvelEng, 
Imt  also  very  expeditions.  The  PraidaUf  plying  between  Now  Yock  and 
Pkovidence,  is  stated  by  prafeasor  Renwictk  to  have  had  a  mean  vdocity, 
in  performing  her  passages,  of  10.82  nautical  miles  an  hour. 

The  news  of  Fulton's  succoss  in  America,  rcnchcd  this  country;  and  susr- 
gcsted,  to  a  person  of  similarly  cnterprij^inj;  disposition,  the  probabiUty  that 
he,  too,  might  obtain  eminent  advantage  by  estubUshiug  the  same  kind  of 
communication  upon  the  river  Clyde,  between  Glasgow  and  Helensburgh. 
This  perBon  was  a  lljr.  Bell,  the  proprietor  tA  an  hotel  at  tihe  latter  piaoe. 
The  vessel  which  was  built  ibr  him  was  called  the  Comd;  she  was  40  feet 
long  on  the  keel,  10  feet  6  inches  breadth  of  beam,  26  tons  in  burthen ; 
and  was  fitted  witli  an  cnpnnc  of  about  three-horse  power.  This  was  the 
first  steam  vessel  that  was  employed  iu  Europe  for  the  conveyance  of 
passengers.  It  is  observed,  that  the  relation  of  her  power  to  her  tonnage 
was  very  small ;  hence,  she  did  not  obtain  a  velocity  equal  to  her  require- 
ments,— being  only  about  five  miles  an  boor.  She  began  to  ply  on  the 
liver  at  the  commencemeat  of  the  year  1813.  The  Comd  vraa  femiahed 
witli  two  sets  of  paddles,  or  two  wheels  on  each  side. 

The  river  Clyde,  which  was  distinguished  as  the  scene  of  her  operations, 
was  destined  soon  to  witness  the  (H'lii)so  of  hor  splendour ;  for,  in  March 
1813,  another  steamer,  of  larger  dimensions,  and  liiglier  power,  was  started, 
with  a  direct  view  to  rivalry,  and  succeeded  iu  bringing  an  ample  remunera- 
tion to  her  projector.  The  vessel  obtained  a  veloctty  of  nine^  and  under 
fevourable  circmnstances,  very  nearly  ten  miles  aa  hour,  having  had  given 
to  her  a  proportion  of  power,  about  audi  as  extensive  and  long  experience 
has  since  approved  as  suitable.  This  vessel  was  named  the  Elizabeth  ;  she 
was  58  feet  long  "  idoft/'  and  11  feet  broad  amidships.  Her  best  (  jihiti 
was  fitted  up  in  a  superb  style  ;  and  as  she  plied  regularly  between  (ila.sij;ow 
and  Greenock  twice  a-day,  the  advantages  were  soon  appreciated,  iu  the 
comfort  of  travelling,  and  in-the  diminished  expense,  whidi  was  only  one- 
third  of  that  in  travdling  between  the  same  places  Iqr  ooaeh. 

When  stcam-vessds  had  thus  obtained  public  confidence,  they  became 
the  approved  means  of  travelling  on  the  Clyde ;  the  traffic  was  increased 
with  the  accommodation  ;  and  still  larger  and  more  powerful  vessels  were 

*  neatiis  Wk  the  Stssm-engin*^  by  James  Beawiok,  L.LJ}.,  pp.  STO-L 


L  k)uu_cd  by  Google 


VrmST  BTIAIf-TBItBU  ON  TBI  THAMB8. 


289 


built  uiid  employed  with  success  on  that  river.  In  1815,  tlie  fourtli  yt  :ir 
of  their  nmiiing;  there,  ten  vessels  were  plying  as  packets  for  the  couvey- 
ance  of  passengers,  and  still  tlic  demand  for  larger  vessels  coutinufid.* 

It  it «  ftflt  voftiijr  of  notioe,  that  •tMm-navigatbn  had  fhvsboeaane  irall 
fwtahliilwd  upon  the  dyde  bcfiwe  it  iria  at  all  and  on  the  river  Thames. 
We  do  not  attempt  to  acooout  fbll^  fiv  thie;  but  there  aeems  to  have  bean 
a  jealousy  on  the  part  of  the  watermen  upon  that  river,  at  any  innovation 
there ;  as  Mr.  Buchanan  says,  "  In  the  year  1813,  a  stcjim-boat  was  built 
at  Bristol,  and  plied  betMeeu  that  place  and  Bath.  The  same  vessel,  by 
inland  navigation^  went  to  the  Thames  for  a  short  time,  but  was  prevented 
hj  the  watermen'a  company  from  taking  paasengen.  For  that  veaaon,  the 
pwjyieUif  retarned  the  veiiel  to  her  fanner  otDation  in  ScmMmetahiie."  f 
Thia  prejudice  seems,  however,  to  have  been  soon  ovevoome  bj  BOme  meana, 
for  we  find  that  in  the  winter  of  1814-13,  a  steam-vessel  came  from  the 
Clyde  to  London,  having  passed  through  the  Forth  and  Clyde  caual ;  and 
she  was  employed  in  the  followinfr  summer  in  carrying  passengers  between 
Loudou  aud  Gravc^cnd.  By  this  time  a  company  had  been  formed  in 
London,  and  vas  engaged  in  carrying  on  and  extendUng  the  advantagea 
of  ateam-navigation.  In  Ae  apring  erf  1816«  ISr.  Getnge  Dodd  pnrehaaed 
for  that  company  Ae  steam-vessel  Argyle  (aften\  iirds  called  the  Thames), 
which  had  been  built  by  Messrs.  John  and  Charles  Wood,  in  1811,  and 
employed  for  some  time  between  Glasgow  and  Greenock.  She  was  05  feet 
long  on  the  keel,  had  a  bre:ulth  of  beam  of  l  i  feet  6  inches ;  her  paddle- 
wheels  were  on  the  first  motiou,  U  feet  diameter  by  4  feet  wide,  having  six 
floata  in  eadi  wheel,  1 B  indiea  bioad,  and  ahe  waa  fitted  widi  a  IG-horK  power 
mi^e;  herdnmghtof  waterwaa8feet6inc3ie8.  Being  too  laj^  to  pan 
through  the  canal,  she  made  her  panagC  to  the  Thames  fay  coming  round 
the  Land's-end ;  and  Mr.  Buchanan  says,  that  in  this  passage  she  tM'icc 
crossed  the  British  channel.  She  was  rigged  with  a  square  sail  on  the 
fhimnoy,  scn'ing  fur  a  rniust,  a  fore-and-aft  sjiil  to  the  bowsprit  or  outrigger, 
aud  another  on  the  uuimmast.  lier  average  speed,  in  plying  between 
London  and  Margate,  waa  aeven  milea  an  hour. 

In  the  next  year,  a  still  larger  steam-Tessd  waa  provided  for  the  aame 
line.  Thia  waa  the  Calsioma,  built  by  the  same  partieaj  jn  1815.  Her 
length  between  the  perpendiculars  was  9 1  feet ;  extreme  breadth,  15  feet 
3  inches ;  and  depth  in  hold,  9  feet.  She  had  a  flat  lloor,  and  a  square 
bilge,  and  w:us  originally  fitted  with  two  engines  of  the  colU^etivc  power  of 
thirty-two  horses.  This  vessel  was  first  employed  on  the  Clyde,  aud  in 
1816  ahe  eame  roimd  the  Land'a-end  to  fiie  Thamea^  where  ahe  waa  fat 
a  ihofft  time  empkyed  in  mailing  pamagea  to  Margate.  The  machinery 
waa,  however,  defiscthre,  and  ihe  waa  conaeqnently  aoon  hdd  vnff.  In  April, 


*  Buchanan's  rraotuiil  TnatlM  ou  Propelling  V«aadt  hj  8leam. 

t  IWd,  pp.  Qi,  03. 
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1817,  Mr.  James  Watt  purchasod  this  vessel,  niul  fitted  her  with  nBUr 
cn«nnes,  boilers,  and  paddle-wheels,  tlie  eugincs  being  of  the  collective 
p(»\vrr  of"  ^.'H  horses  ;  the  piuldle-whecls  were  on  the  first  motion,  10  feet 
(i  inches  in  (liauieter,  5  feet  3  inehes  wide,  having  eight  lloats  in  each  wheel, 
18  inches  broad.  Ou  the  15th  of  October  in  the  same  year,  Mr.  Watt 
crossed  in  her  from  Margate  to  the  Sciiddt,  and  reached  Rotterdam  the 
next  daj.  On  the  28rd,  he  proceeded  on  a  pleaanre-tr^  in  her  up  the 
Rhine  ;  this  m\s  the  first  steam-vessel  that  was  ever  on  that  river.  lie 
reaelied  Coblcntz  on  the  13th  of  November,  and  as  the  vessel  drew  4  feet 
G  inclies  water,  and  the  hverwas  verjrlow  in  that  season,  she  could  advance 
no  further. 

When  the  Caledonia  returned  to  England,  she  was  employed  in  some 
experimenta  to  detemmie  her  average  speed,  and  waa  afterwards  sold  to  the 
king  of  Denmark. 

The  use  of  steam-vessels  having  been  since  introduced  into  the  Thames,  ^ 

it  was  much  promoted  by  the  labours  of  Mr.  William  Elias  Evans,  a  man 
of  considerable  skill,  and  of  great  applieatioti  to  the  objects  of  his  profes- 
sion, lie  served  an  appfcntieeship  as  a  working  shipwright  in  u  private 
yanl  at  Friusbury,  and  became  very  expert  in  the  best  duties  of  his  business. 
He  appears  to  have  atudied  the  ami^nM^Um  of  vessels,  at  the  same  time 
that  his  cfadef  attention  waa  directed  to  the  practical  duty  of  building  tiiem. 
When  he  had  passed  through  the  term  of  his  apprentioesliip  lu>  went  to 
Loudon,  and  there  designed  and  aasiated  in  building  a  small  schooner : 
this  was  in  the  year  1815. 

In  1817  he  lu-gan  designing  and  building  steani-\csscls  ;  the  first  of 
these  was  built  in  that  year,  to  be  employed  as  a  Loudon  and  (Jravescud 
packet,  and  waa  called  the  So$tt  qf  Commerce,  This  waa  foOowed  by  the 
Vkivry,  Margate  packet;  the  London,  the  FavwriU,  and  the  Duma,  all 
for  the  Thames. 

In  the  year  1821,  Mr.  Evans  was  engaged  to  build  the  first  two  steam- 
vessels  regularly  employed  in  the  service  of  the  post-ofliee  for  the  convey- 
ance of  mails  ;  these  were  the  lAi/lthihiii,  of  205  tons,  and  .SO-horse  power; 
and  the  Mtttur,  of  189  tons,  and  OO-horse  power.  They  were  both 
employed  witii  distingniflhed  anocess  on  tiie  atatiom  between  Holyhead  and 
Dublin.  He  built  a  great  number  of  other  ateam-vesaeia  to  be  employed 
both  in  the  Thames  and  in  the  channel ;  among  others,  he  built  the  Medusa, 
which  was  distinguished  by  being  the  first  to  have  engines  with  oscillating 
cylinders.  One  elnu-actcristic  of  Mr.  Evans's  vessels  was  their  remarkable 
rise  of  floor,  as  the  Union,  PI.  35,  fig.  1, — such  that,  in  some  instances,  . 
the  machinery  wjis  obliged  to  be  cspi:cially  adapted  to  this  condition  of 
their  consteuction,  being  single  engines,  and  phioed  on  die  mMdle  line  of 
the  vessel.  But,  after  some  experience,  he  altered  the  finm  (^his  vessels, 
and  gave  to  his  subaequent  designs  a  form  such  as  is  shown  in  PL  85,  fig.  8, 
of  the  Meteor,  The  course  of  Mr.  Evans  was  remarkably  rapid  in  success; 
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tlie  vessel!*  of  his  construction  bcinf;  nnmcrons,  and  mnny  of  them  distin- 
ffuishcd  by  excellent  qualities,  as  well  as  by  the  len^h  of  i^crv  ice  they  per- 
formed. One  of  his  earliest  vessels,  the  Uni(fn,  with  a  single  engine  placed  at 
the  lakMte  Yam,  ilfll  ram  between  Portmouth  nd  Byde  m  the  Ide  of  Wight. 

Beinf^  at  Inigtii,  denroiu  to  introduoe  some  noveL  peculiarities  into  the 
steam-veneb  which  he  night  hafe  to  bnild,  his  employers  qpposed  liis 
wishea,  and  he  then  laid  down  one  on  his  own  aocount,  upon  the  plan 
which  he  had  formed.  This  vejwel  was  after^vnrds  purchased,  to  be  taken 
to  Turin.  Another  of  his  steam-vcsscls  was  sent  tn  Norway.  At  hist,  .Mr. 
Evans  himself  was  engaged  to  construct  and  budd  stciuu-vcsscb,  upon  the 
plan  he  had  leoentfy  adopted,  botli  on  the  Lake  of  Geneva  aud  at  Har- 
seilles.  He  died  in  the  sonth  of  Eonpe,  having  sustained  the  fiuneabraad 
which  he  had  so  well  acquired  at  home,  by  his  skill  and  inde&tagaUe 
exertions  in  thi.s  one  bnmch  of  his  profession. 

AVhilst  Mr.  Mvans  was  pursuing  his  labours  on  the  Thames,  there  were 
others  eiigiiired  there  in  carrying  out  the  same  useful  object,  lu  1821, 
Messrs,  Wigram  and  Grecu  built  the  City  of  Edinburgh,  (PI.  3G,  iig.  1,)  to 
ply  between  London  and  Leith ;  she  was  the  first  vessel  winch  was  made  to 
pty  in  a  kng  sea-passage.  Her  length  between  the  perpendicolan  was  134 
feet  9  inches^  eztxeme  bxeadth  26  Ibet  10  indies,  depth  in  the  hold  14  feet 
1  inch,  and  burden  in  tons  401|f .  She  was  fitted  by  Messn.  Booltou  and 
Watt  with  two  engines,  of  the  collective  power  of  80  horses  ;  her  ]iaddle- 
whcels  were  on  the  second  motion,  18  feet  in  diameter,  and  8  feet  wide. 
Each  wheel  had  sixteen  paddles,  2  feet  broad.  The  blow-out  pipes,  brinc- 
pump%  and  the  bilge  injection,  were  first  used  in  this  vessel.  Her  draught 
of  water,  when  complete,  was  9  leet  8  inches ;  and  her  speed,  ascertained 
at  neasored  mile,  was  8.4  miles  per  hour.  In  that  year,  Messrs.  Wood, 
at  Port  Glasgow,  built  the  James  Watt,  (PI.  86,  fijj.  2,)  for  the  same  trade. 
She  was  141  feet  9  inches  long  between  the  pcri)endieulars,  J25  feet  G  inches 
in  extreme  breadth,  IG  feet  7  inches  deep  iu  hold,  and  tonnage  120;^  j  .  The 
form  of  this  vessel  was  deemed  much  in  advance  of  what  luul  been  accom- 
plished up  to  that  time ;  she  had  her  greatest  transverse  section  at  the 
middle  of  the  length,  and  she  would  have  had  spondngs,  but  that  the 
cnstom-hoiise  anUiorities  insisted  on  measnring  her  at  the  greatest  breadth. 
All  her  floors  crossed  the  keel,  so  that  she  had  no  half  floors.  She  had 
two  engines,  of  the  collective  power  of  100  horses ;  the  paddle-wheels  were 
on  the  second  motion,  18  feet  in  diameter,  9  feet  wide ;  and  each  of  them 
had  sixteen  floats,  24  inches  broad.  AA'ith  a  draught  of  water  of  10  feet 
6  inches,  her  speed  was  determined  at  the  mcasiuxd  mile  to  be  10  03  miles 
anhonr.  Thevalneofsteam-vessds  being  now  clearly  proved,  the  building 
of  them  went  on ;  and  in  1822  and  1828,  a  nnmber  of  others  started, 
amongst  which  were  the  Tbunil,  8oko,  Vemu,  and  City  qf  Qkuigw. 

The  use  of  stcara-boats  was  now  to  a  considerable  extent  appreciated  in 
various  p<nrt8  of  England  as  well  as  of  Scotland,  and  their  number,  thec^or^ 

V  2 


A  niSTOmT  OF  KAVAL  ASCRTTKCTITVV. 


•rri-atlv  itici*cnsc(l.  The  ritv  of  Dublin  snnu  aftonvanls  avnilrd  itsrii  of 
their  ailvnntii^cs,  and  a  company  was  formed.  In  1821  the  Mersey  aud 
L^ffh/  were  built  for  them :  they  went  on  with  energy  in  the  establishment 
of  steam-navigatioa  in  Irelaiid.  Moat  of  fhar  vends  have  been  built  aft 
Liverpool,  and  bave  been  of  laige  dimewioaa  and  power. 

It  was  the  part  of  lilr.  David  Napier,  by  whom  the  interests  of  eteam* 
nangation  have  been  much  promoted,  to  determine  the  suitableness  of 
Rteam-ve8sr1s  to  n;ivi^ato  tlie  ocean.  This  problem  Wiis  solved  by  him  so 
early  as  181 H.  Having  ascertaine<l  the  condition  of  a  rough  sea  in  St. 
George's  channel,  he  considered  that  steam-vessels  could  be  made  capable 
of  bearing  it,  and  prepared  ibrUnrith  to  make  tbe  experiment.  The  xeenlt 
waa  tiie  establishmoit  of  a  regular  tleem  oomnranicetion  between  Or^^ 
aiul  Belfast :  the  first  packet  that  plied  on  that  itation  wiis  the  Mob  Ray, 
of  aljont  90  ton.s  burden,  with  a  30-horse  power  enfrinc.  This  vessel  was 
employed  aftcnvards  to  run  between  Dover  aud  Cidais.  For  when  the 
doubts  respecting  the  practicability  of  such  service  hiul  been  removed, 
regular  communications  were  secured,  by  means  of  steam-packets  running 
between  Holyhead  and  DnUin,  and  between  Southampton  and  Hsrae,  at 
veQ  as  between  the  poris  already  mentioned. 

About  four  or  five  years  after  the  adaptation  of  steam-power  to  the 
navigation  of  the  ocean  bad  been  tried  in  the  Savannah,  the  question  of 
employing  steam-power,  in  order  to  obtain  a  quicker  passage  between 
Europe  and  Indiii,  came  to  be  considered  both  in  Hngland  and  the  East. 
Steam-navigation,  once  introduced  into  India,  would  bear  a  value  which 
might  be  estimated  by  reference  to  its  uses  both  in  Europe  and  Aiurica, 
apart  firom  the  qnudcneas  ot  passage  to  wbidi  it  would  oomtribute  between 
tbe  East  Indian  territories  and  the  mother  country.  In  the  year  1823,  a 
number  of  influential  persons  in  India  formed  themselves  into  a  committee 
to  encourage,  and,  under  the  countenance  of  the  Indian  government,  to 
provide  the  means  of  rcwar(lin<;  any  indi\idnal  who  should  make  two 
successful  voyages,  by  steam,  to  India,  with  the  view  to  a  permanent 
establishment  of  that  meana  of  communieation  between  tiie  two  countriea. 
The  bidian  government  was  willing  to  afford  pecuniary  aid  towards  that 
object.  Further,  the  governor  in  council  at  Bombay  addressed  a  letter  to 
the  court  of  directors,  presenting  a  plan  for  steam  communication  with 
Entjland  via  Suez.  We  give  the  following  quotations  from  that  letter,  as 
they  show  liow  near  to  the  results  of  advanced  experience  the  calculations 
were  then  made. 

"  We  have  &r  aome  time  paat  been  engaged  in  inquiriea  respecting  the 
ptacticabifity  of  opening  a  oommunication  with  England,  through  £gypty 

by  means  of  steam-vessels ;  aud,  observing  from  the  public  printa  that  the 
subject  has  been  also  agitated  in  England,  we  consider  it  will  be  acceptable 
to  your  honourable  court,  to  be  placed  in  possession  of  such  information  as 
we  have  obtained  on  the  subject;  and  to  be  assured,  in  case  your  houour- 
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able  court  slioultl  bo  disposed  to  Hjuiction  the  arraiigcmeat,  that  the 
difficulties  ua  this  side  of  thu  Egyptian  Isthmus  arc  not  greater  thau  oa 
the  other.  .. 

"  The  diatanoe  fimn  London  to  Bomfaqr,  through  Egypt,  is  not  great, 
but  the  winds  in  the  different  sees  that  mnst  be  crossed  are  never  all  frir 

at  any  onetime;  so  that,  if  the  passage  be  good  in  the  Meditenanean  or 
the  Indian  ocean,  it  is  l):ui  in  the  llcd  sea,  or  tier  t-fryti.  For  this  reason, 
i-dthou^h  the  wliole  pas»a^i;e  from  London  to  Bombay  was  once  madi;  in 
two  mouths,  yet,  it  gcucraliy  takes  tkree  mouths  to  go  from  Bombay  even 
to  Soei.  The  great  advantage  of  a  steam-boat  is,  that  it  is  iudcpcudeut 
of  the  wind.  It  woold,  therefore,  go  throni^  all  the  aeas  between  this  and 
Sngknd,  and  at  all  aeaaona,  neaxfy  at  the  same  rate. 

*'  The  average  xate  on  the  British  seas  appears,  by  tlic  report  made  to  . 
parliament  on  the  subject  of  stcam-vesscls,  to  be  about  eleven  miles  an 
hour:  one  boat  is  mentioned  as  going  ten  miles  an  hour  agiunst  a  stiff 
easterly  wind.  Taking  eight  miles  an  hour  for  the  average  rate  (which  is 
very  moderate,  considering  that  the  whole  voyage  lies  through  seas  littlo 
•nl^ect  to  bad  weather),  and  sapposing  the  distanoe  from  Piortamouth  to 
the  month  of  the  Nile  (bj  the  Straits  of  Gibraltar)  to  be  8000  miles,  and 
from  Suez  to  Bombay  as  much  more  (both  of  which  asntmptkms  arc  con- 
siderably above  the  truth),  the  time  occupied  by  the  sea-voyage  would  be 
thirty -one  days,  the  Isthmus  niij^ht  easily  be  crossed  in  three  days,  and  the 
whole  would  take  oidy  thirty-four  days ;  not  exceeding,  by  more  than  a 
fortnight,  the  ordinary  period,  till  lately,  required  for  the  post  to  pass 
between  Bombay  and  Calcutta. 

"  We  have  here  allnded  to  the  dredtoos  oommmueation  bj  the  Stiaits  of 
Gibraltar,  because,  in  time  of  war,  when  (piick  communication  is  most 
required,  we  might  not  be  able  to  send  the  packets  through  France ;  the 
probability,  however,  of  our  bein;;  at  once  slmt  out  from  all  the  routes 
across  the  continent,  and  all  the  jiorts  on  the  European  side  of  the  Medi- 
terranean, is  extremely  small ;  and,  by  any  of  them,  the  time  would  be 
much  short  of  what  we  have  estimated. 

"  Bgypt  has  sddinn  or  never  been  so  distnrbed  as  to  stop  oar  packets; 
but  if  it  were  so,  the  steam-boats  mi^t,  finr  the  time,  go  to  some  port  in 
Syria  on  the  one  side,  and  to  Bussora  on  the  other,  so  that  the  packet 
would  still  pass  with  great  rapidity,  thoiip:}i  not  so  quick  as  through  Egypt. 

*'  It  appears  to  us,  on  our  present  view  of  the  question,  that  two  boats 
on  each  side  of  the  Isthmus  would  be  quite  suihcient  to  allow  of  a  packet 
being  dispatched  regnlarly  every  month.''* 

It  does  not,  however,  appear  that  any  unmediale  snooess  reenlted  from 


*  U  ttor  from  the  governor  in  council  at  fiotalN^  (o  Uw  OOOTt  of  dirootors  (puhlio 

(k'lKurtmvut),  dutvd  !iiat  May,  1623. 
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The  first  vessel  that  undertook  the  voyage,  being  fitted  with  iteuD* 
machineij  and  paddle-wheels,  was  a  Wque  named  the  FalcMi  which  had 
been  pveviouily  a  yacht  belonging  to  the  honourable  Mr.  Pelham,  after- 
wards earl  of  Yarborongh.   This  happened  about  1  S  i :>     Hut,  as  the  vessel 

was CSju-ntially  a  sailiiifr  vosscl,  :uul  used  stcnm  only  i):irtially  on  the  ])ass!if;c, 
it  cannot  be  regiinlcd  a.s  a  voya-ii'  pt  rfornH  li  by  means  of  that  powiT  ;  yet, 
this  vessel  was  the  first  to  exhibit  steam-power  in  uaWgatiou  iu  India. 
The  following  w  ere  her  principal  dimcnsicHia : 

fc-rt.  in*. 

Length  l)ttwecn  the  perpendiculars  .  .  .  .810 
Lcnirth  of  keel  for  tonnage  .....  (>H  4 
lireadth,  extreme  .       .       .       .       .       .       .       .    22  0 

Breadth,  moolded  21  4 

Depth  in  hold  US 

Burthen  in  terns,  175$ ^. 

On  arriving  at  Calcutta,  the  Falam  waa  bought  by  the  Indian  govern- 
ment; tho  machinciy  waa  vemovodj  and  she  was  employedfoc  commemal 
purposes,  as  a  sailing  vessel. 

This  event  was  SDon  followed  by  the  voyage  of  the  Enterprise,  a  steam- 
vessel  of  470  tons,  and  120-horse  power.    Her  principal  dimensions  wi-re, 
length  ou  the  keel  J 22  feet,  and  breadth  27  feet;  and  her  paddle-wheels 
were  15  feet  in  diameter.   She  set  out  from  England  in  August,  leaving 
the  land  on  the  16th,  and  reached  Calcutta  on  the  7th  of  December  fol- 
lowing.  The  necearity  of  taking  a  largo  stock  of  coals  deepened  the  vessel, 
and  her  speed  was  considerably  less  than  it  had  been  estimated  she  would 
have.    The  greatest  average  speed  of  any  twenty-four  hours,  under  the 
]K)wer  of  sl(  am  alone,  in  a  ealm  sea,  was  eiulit  knots  an  honr ;  imder  sail 
alone,  or  without  the  aid  of  steam,  it  was  8.71)  miles;  imd,  with  the  use 
of  steam  and  ssila  together,  it  was  9^  miles.   Out  of  the  118  days, 
between  leaving  England  and  arriving  at  Calcutta,  the  vessel  was  108  days 
under  way,  ten  days  being  spent  in  stoppages  for  renewing  the  supplies  of 
fuel,  &c   She  was  fitted  up  chiefly  for  the  conveyanee  of  pass(uigers,  of 
whom  seventeen  went  out  in  lier.    It  immediately  appeared  tli:it  it  wjis  not 
advisable,  in  a  eonimercijU  point  of  view,  to  persevere  in  llie  plan  which 
had  been  thus  begun.    And,  although  the  EiUirpi  ute  was  untit  for  such  a 
servioe  as  this,  and  after  trial  it  was  seen  that  aihe  could  not  succeed  in  it, 
there  were  other  considerations  which  made  it  doubtful  whether  steam- 
navigation  to  India,  vtd  the  Cape  of  Good  Hope,  would  answer  at  all  as  a 
commercial  speculation.    When  the  EnterprUe  arrived  at  Calcutta,  she 
was  sold  tri  flie  Indian  government  for  €W),000;  and  the  proprietors  Averc 
thereby  nearly  indeininfied.    t<te;iin-navigation  was  now  faui'ly  intro(hiced 
into  India;  and  it  was  made  the  means  of  executing  some  very  importioit 
services  for  the  East  India  company,  iu  couveying  despatches  from  Calcutta 
to  Bangoon,  during  the  Burmese  war,  and  was  enuneutly  valuable  in 
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aidiug  the  oponitioiis  of  that  cainpai'^n.  One  of  the  earliest  of  these 
services  was  that  of  couveying  duplicate  despatches  ou  the  subject  of  the 
treaty  of  Jiakmn,  wbieh  at  omea  established,  in  the  regard  of  that  govern- 
ment, tiie  importance  of  employing  steam-Tesaels.  Captain  J.  H.  Johnstimj 
who  commanded  this  vessel,  says :  "  Her  first  voyage  to  Bangoon  and 
back  occapied  thirteen  days :  shetoft  the  Sand-hends  ou  the  7th  of  January, 
at  5  P.M.,  ai\(l  arrived  at  Ranfjnon  on  the  12th  of  JanuarA-,  at  5  p.>t. ;  the 
distance,  G20  miles:  she  left  the  Eh'///iaiit,  which  is  at  the  entrance  of  the 
Uaugoou  river,  ou  the  1  ith, at  6  p.m.,  and  arrived  at  the  Suud-heads  on  the 
18th,  at  6  v.]ff.  The  passage  from  Calcutta  generally  occupies  two  days, 
firom  ctreumstances  of  tide  and  shallow  water  on  the  Janus  and  Mary." — 
"  I  arrived  at  Bangom  aweek  after  his  majesty's  ship  GAompioit  had  sailed 
with  de^atdies  for  Calcutta.  I  returned  to  Calcutta,  took  in  coals,  and 
wa-s  on  ray  way  down  the  river,  when  the  C/iaoipion's  hont  passed  me  with 
tiie  connnander,  who  had  left  her  at  Sanjier-roads.  My  speedy  arrival  with 
the  duplicate  despatch  of  the  treaty  of  Midow  u,  which  1  delivered  on  the 
fifth  day  after  leaving  Bangoon,  prevented  the  government  an  expense  of 
600,000  nqiees,  1^  ajpresting  the  march  of  troops  fimn  the  upper  provinces, 
the  ezecation  of  new  contracts  for  stares  and  provisions,  and  tJie  hiring 
of  transports."  "  nctwoen  the  7th  of  January  1826,  and  the  20th  of  tlie 
following  Septctiilxr,  1  made  six  voyajjcs  between  those  places,  and  n 
vovacre  to  Chittn{;i)n  and  Akyal) ;  the  intervals  were  employed  in  river 
service.  The  Euterjjrise  mjuj  afterwards  employed  principally  iu  conveying 
troops  and  stores  between  Calcutta  or  Madras  and  the  Teuasscrim  pro- 
vinces, orthe  coast  of  Aracan;  in  the  conveiyanoe  of  treasury  and  in  towing 
the  company's  ships  and  transports  to  and  from  sea.  Between  the  7th  of 
January  1^6  and  the  18th  of  April  1829,  she  made  fifty-two  communica- 
tions between  difterent  ports,  conveying  1970  troops  and  otlier  passengers, 
and  2000  tons  of  stores  ;  she  towed  eighteen  ships  to  and  from  C/idcntta,  and 
his  majesty's  ship  Herald  from  Calentta  to  the  south  end  of  Ceylon ;  she 
went  over  a  distance  of  about  28,600  miles.  Her  average  speed,  under 
steam,  was  41^  miles  per  hoar ;  the  av«rage  costof  coal  about  three  riuUings 
per  mile ;  her  voyages  were  generally  performed  in  six  days  from  Calentta."* 
The  na>igation  of  rivers  in  India,  by  means  of  Steam,  was  a  very  im- 
portant, and  yet  an  untried  oltjtx-t.  The  Enterprise  was  not  fit  to  attempt 
it;  but  her  ser\iccs,  in  a  freer  sjdierc  of  exercise,  supplied  some  data  towards 
estimating  advantages  that  might  be  expected  from  the  extension  of  stetuu- 
navigatiou  into  the  iuterior  of  India,  with  suitably-constmcted  vessels.  It 
was  aqnestionfiircansidenition,  whether  tiie  river  steamers  sihonld  not  par^ 
take  mcne  of  tiie  character  of  tugs  than  of  steamers  for  independent  service: 
there  were  piesdng  oocarions     tiie  two  descriptions  of  ateam-veaseb. 


■*  Kvirlonoe  of  captain  J.  U.  Johnstoa,  before  a  seleoi  couunittee  cf  ths  house  of  ona- 

uiua:^,  iu  thu  year  16^2. 
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The  Dianu  steamer  was  cmpluyed  iu  India  very  usefully,  aa  well  as  A* 
EnterprUe,  in  tbe  Bnnneae  war;  and  tins  steamer  asoeaded  tiie  Lmnraddy 
river  as  fiir  aa  Amarapoum,  hariiig  on  board  the  British  rendent  and  hia 

suite.  There  w.xs  no  register  kept  of  the  pvoceedings  of  this  enterprise ; 
but  it  was  stated  aftiTw.nrds,  on  in(]uiry,  tliat  in  going  up  the  river,  the 
steanitT  generally  tnivelled  thirty  inilcs  a  day, — having  to  oppose  the 
strcsun  in  September.  The  greatest  ejiution  was  always  neeessiu-y  in  going 
and  returning,  for  want  of  a  knowledge  of  the  river ;  and,  as  the  steamer 
never  drew  less  than  six  feet  water,  oonsidarabtle  difficolly  was  fiHind  in 
veturmng  in  December,  when  the  depth  of  water  in  tlie  river  had  diminished. 

The  next  step  in  the  progress  of  steam-navigation  in  India,  waa  the 
building  of  two  boats  for  river  use  ;  the  Ilooghly  and  BurkcanptHdwr,  l^ie 
following  were  tbe  principal  dimensions  of  these  veasela. 


MAMBS. 

TonniKebjr 

Power  of 

l^nuigbt  of 
wktcT,  fully 
UdcD  with 
eoala. 

No,  of 
hour*'  furl, 
country 
coal. 

CoMump. 
tion  per 
kow. 

feat. 

Uw. 

10&  2 

18 

158 

4ftet. 

84 

709 

IM  4 

18 

186 

8or» 

4fBet 

72 

709 

The  bnilding  of  these  vesaeh  seems  to  have  resulted  direeUyfrom  the 
feeling  of  want  springing  up  with  the  extension  of  British  power  in  India. 

**  Soon  after  the  conquest  of  Assam,  the  difficulties  of  the  navigation  of 

the  Burhampootur,  from  the  strength  of  the  current  and  prevalence  of  cast 
winds,  and  the  want  of  any  ready  means  of  communication  by  land  with 
the  upper  parts  of  the  valley,  suggested  to  Mr.  Scott  the  expediency  of 
applying  steam  to  secure  the  desired  facilities.  It  was  reckoned,  both  that 
the  troops  in  the  valley  might  be  mora  easily  supplied  in  this  manner, 
and  that  a  great  reduction  might  be  nmde  in  the  number  kqit  up, 
thr(nip;h  the  use  of  steamers,  the  means  were  obtained  of  moving  them 
quickly  in  every  diiection.  The  secretary  in  the  secret  and  poUtical  de- 
partment brought  these  circumstances  under  the  notice  of  government,  in 
a  note  recorded  in  the  politiad  proceedings  of  the  30th  September,  1825  ; 
and  it  was  resolved,  with  reference  to  the  opinion  of  captain  Forbes  and 
other  intdSgeut  persons  cited  hy  "iix,  Swinton,  to  request  the  hmonrable 
the  court  of  dKrectois  to  forward  two  pair  of  boat-engines,  capable  of  being 
applied  to  vessels  adapted  to  the  navigBtion  of  rapid  rivers.  The  power 
stated  as  requisite  for  the  purpose,  was  two  twenty-horse  engines  for  each 
vessel  to  be  built,  and  it  was  at  first  contemplated  that  both  the  steamers 
should  be  employed  in  the  Assam  Valley."* 


*  Paxliautcntary  paper,  No.  73^,  seas.  Ibiii :  Nuto  by  II.  I.  Priusep,  osti.,  secretary 
tw  the  Beogol  goveniinjBat. 
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In  compliance  with  this  request,  the  court  of  directors  instructed  Mr. 
Maiidslay  to  make  tiuch  engines;  but,  as  he  considerc<l  tliat  tlic  power 
named  would  not  be  sufficient  for  the  work  they  would  be  expected  to 
perfann,  he  made  eadi  of  the  eagausB  of  the  poirer  of  twenty-fiTo  hones. 
The  engines  were  sent  to  India  in  1826;  and  plans  weie  sent  out  with 
them,  for  the  hoats  in  which  they  were  to  he  fitted.  But,  on  the  supposi- 
tion that  the  vessels  would  not  be  commodious  flaOQgh  for  the  conveyance 
of  troops,  and  also  that  the  draught  of  water  wouhi  be  diininislied  by 
altering  the  phm,  Mr.  Scppiugs,  son  of  the  late  sir  Robert  Scp])ii»gH,  the 
company's  marine  surveyor,  proposed  alterations  for  these  two  bouts.  With 
regaid  to  one  of  them,  proposals  tor  alterationa  were  entertained,  and  tiie 
Howra  eompauy  huilt  the  Hoogklif  "without  erodced  timhersy  and  with  a 
rectangular  section  across."  The  Bmrhampooiw  was  hnilt  1^  Mr.  Kjd, 
aooording  to  the  plan  scut  from  England.  These  two  vessds  were  ready 
for  sen-ice  in  the  early  p;irt  of  182H  ;  and  the  Burhnmpootiir  was  intended 
to  be  employed  in  the  valley  of  A.ssam,  wliilst  it  was  thought  better  to 
employ  the  Hooijhly  in  more  general  service. 

Whilst  the  question  of  the  particular  employment  the  steam-vessels 
slready  provided  in  India  was  occupying  attention  there,  the  governor- 
general,  lord  WUKam  Bentinck,  who  had  then  yak  anived  ui  Inffia  (July, 
1828),  deemed  it  better  to  take  a  more  extended  view  of  the  subject  of 
steam-navigation  in  relation  to  the  wants  of  India,  before  any  definite  plan 
of  service  was  carried  into  elTect  on  a  small  scjde.  A  conunittcc  was  there- 
fore appointed  by  the  government  for  the  purpose  of  discussing,  in  all  its 
bearings,  the  establishment  by  govemment  of  a  sufficient  number  of  steam- 
togs,  to  ensnre  Ihe  more  speedy  and  safe  navigation  of  the  rivw  Hoogldy. 
The  varions  and  great  advantages  that  were  eipected  to  result  finnn  sudi 
a  measure,  were  pointed  out  in  the  report  in  which  their  discussion  termi- 
nated. And  they  proposed  that  government  should  equip  the  Enterprise, 
Irruwaddy,  and  Ganges  us  steam-tugs ;  and  in  the  event  of  that  proposal 
not  being  entertained,  they  advised  that  steps  should  be  immediately  taken 
to  establish  two  tugs  of  the  following  burden  and  power :  one  of  about  270 
or  280  tons  bnrden,  and  fonuhed  with  two  engmes  of  80-horse  power 
each,  and  copper  boilers;  the  other  to  be  from  200  to  250  tons  burden, 
with  two  60-hor8e  engines. 

The  delay  required  for  the  further  consideration  of  steam -navigation,  at 
the  wish  of  the  governor-general,  suspended  the  operations  but  a  short 
time ;  for  early  in  September  the  Hooghly  set  off  on  her  experimental 
voyage,  under  the  command  of  Captain  Johnston,  of  the  Enterprise,  to 
explore  the  river  Ganges  iqp  to  Allahabad,  and  readied  tiiat  place,  a  dtt- 
tanoe  of  796  miles  from  Calcutta,  on  the  1st  October;  the  average  speed 
having  been  about  3^  miles  an  hour,  and  the  rate  of  the  current  rather 
greater  than  that.  The  Hooglihj  left  Allahabad  on  the  3rd  October,  and 
arrived  at  Calcutta  on  the  17th,  the  average  velocity  having  been  nearly 
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seven  miles  nu  hour.  "On  sonic  occiusioiis,-' cajitain  Johnston  says,  "  we 
weut  at  the  rate  of  tea  and  twelve  miles  i>cr  hour  ;  on  others,  as  iu  eases 
of  shoil  water,  narrow  panes,  kc*,  we  were  obliged  merely  to  drop  at  the 
rate  of  one  or  two  miles  per  horn. 

"  The  ezporienoe  of  the  vojage  leaves  me  confinned  in  my  bdief,  that 
the  Ganges  may  be  advantageously  navigated  hj  steam-vcnsels.  I  tibink  it 
very  (Icsirahle  to  make  anotlicr  expcrimontal  voyn'^o  in  the  driest  scasou, 
and,  being  experimental,  it  may  be  made  with  a(lvanta;ze  through  the  Sun- 
derbuuds."  *  The  further  cxpcrinjciit  wjis  the  more  desirable,  as  the  vessel 
had  not  been  under  good  command  of  the  rudder ;  this,  coupled  with  the 
want  of  knowledge  of  the  river,  made  it  difficult  to  judge  what  might  be 
fairly  apectod  as  to  the  time  in  which  the  passage  would  be  made  with  move 
efficient  pilotage.  The  boats  were  but  very  partially  suited  to  the  services 
required  of  tlicm  \u  tlie  rivers ;  and  it  was  perceived  to  be  dilbenlt  to  unite 
in  the  same  boat  "  tlu;  three  indispensable  qualities,  bghtness  ot"  draught, 
speed,  luul  capacity,"  for  low-pressure  cugines  were  u»ed  iu  idl  the  boats 
then  iu  India.  Captain  Johnston  proposed  therefore  to  supply  the  dc8ide« 
latum  by  the  use  of  high-pressure  engines.  Whilst  the  experimental 
expedition  of  the  HoagMy  was  considered  to  have  been  made  under  almost 
all  possible  disadvantages,  the  result  "furnished  sufficient  data  to  prove 
both  the  advantage  and  ease  of  steam-navigation,  in  ]i(»int  of  cclerily  and 
securitv,  ovi  r  (ncry  other  metliod  then  in  use  upon  the  (ianges."  f 

Tlic  Uooylily  made  her  second  experimcntiU  voyage  up  the  Gauges  in 
the  spring  of  1829,  under  the  command  of  captain  W.  Warden,  of  the 
company's  marine  leaving  Calcutta  on  the  17th  of  March.  The  point  at 
whidi  the  river  ceased  to  be  navigable  to  the  steamer  was  Kutchwa^  a  short 
distance  above  Benares, — a  distance  by  tlu  liver  of  nearly  1000  miles. 
This  point  was  reached  on  the  9th  of  April,  and  tlie  return  was  made  in 
thirty  days,  the  vessel  reaching  Calcutta  on  the-  lOth  of  .May. 

On  the  9th  of  January,  1830,  the  itooylily  set  out  on  a  tliird  expcri- 
meutal  voyage,  under  the  command  of  Mr.  A.  P.  Wall,  fiirthcr  to  explore 
the  Ganges,  with  reference  to  steam-navigation.  The  pa.ss;ige  was  made 
only  as  &r  as  to  Ghaieepcwe,  about  sixty-six  miles  bdow  Benares.  Mr. 
Wall  says,  "  It  would  appear  to  mc  to  be  scarcely  possible  to  limit  the 
distance  wbieli  a  vessel  of  the  Ildof/lili/s  diaught  shall  j)roeeed,  in  the  dry 
season,  up  tlie  (ianges,  as  she  is  ius  lial)le  to  meet  a  l)arrier  of  sand  iu  the 
lower  us  the  upper  part  of  the  river.  I  infer  this  from  Ijaving  found,  about 
two  miles  below  Secregully,  a  sand  extending  completely  across  the  river, 
and  the  deepest  water  on  it  being  only  five  feet  in  the  width  of  the  river 
to  tins  place,  near  a  mile,  and  the  cuixent  not  exceeding  one  mile  and  a 


*  Letter  from  captain  J.  H.  Jdmston  to  the  aeotvtaiy  of  the  Bengal  govonunent, 

(tat<.Hl  2-ltli  N'lveniIxT,  lS;.'s. 
t  Lvttur  Irum  captain  T.  I'riubtip,  tu  tiio  same. 
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quarter  per  liour."  *  Thr  vessel  readied  (iliazccporc  on  the  29th  of  Janu- 
ary; and,  leaving  that  place  on  the  2nd  February,  she  reached  Calcutta  ou 
the  15th  of  that  month* 

The  project  cf  ivalising  stesm-iumgatkni  in  India  was  never  allowed 
tofidl  into  depreaokm  there.  The  Tarioiu  meesnrea  pioiKMed  had  been 
carefiilly  considered,  and  every  effort  indicated  progreiatoyatdathatolqeet. 
Tlie  year  1829  was  distinctly  marked  M'ith  Romc  of  tlie<!e  events,  wliicli 
were  yet  to  be  more  fully  developed.  !Mr.  Thomas  Waj;hurn,  w  ho  had  been 
sent  to  tliis  country  fn)m  ImUa  by  the  goveniment  there  in  1827,  "  for  the 
purpose  of  cstabliiihing  steam-navigation  between  Euj^luud  and  Bidia," 
ftilbig  almost  entizdy  of  obtaimng  patronage  for  doing  this  round  tho 
Cape  of  Good  Hope,  waa  adviaed  to  turn  hia  atteiition  to  the  line  vhicb 
was  first  recommended  hj  the  Indian  government^  and  to  return  to  India 
by  the  Isthmus  of  Suez.  lie  therefore  left  London  on  the  evein'ng  of 
Oetobcr  28,  crossed  over  the  continent  of  Europe  to  Trieste,  and  arrived  at 
iUexaudria  on  the  27th  November,  at  8  a.m.,  three  days  and  seventeen 
hours  of  the  time  having  been  spent  in  stoppages.  A  statement  of  this 
jomeaey  was  published,  irith  the  yiew  to  draw  attention  to  the  subject. 

In  the  same  year  the  Hi^h  lAndm^  steam-vesael  waa  built  at  Bombay, 
and  was  launched  on  the  1  Itli  of  October.  She  was  built  after  a  design 
that  had  been  sent  from  England,  for  an  armed  steamer  in  the  Indian 
navy.  Ilcr  principal  dimensions  were  as  follows:  length  of  the  keel  121- 
feet  5  inches,  and  breadth  of  beam  24  feet  10  inches, — the  length  being 
about  five  times  the  breadth.  She  was  411  tons,  builders'  measurement, 
and  waa  fitted  with  two  80-hone  power  eufpnes.  She  waa  intended  to 
carry  five  and  a  half  days'  coal;  and  with  that,  ahe  drew  11  feet  6  inchea 
water. 

Towards  tlie  close  of  that  year,  a  prospectus  was  issued  by  a  ^Ir.  J.  \V. 
Taylor,  whose  object  was  "  to  establish  a  regidar  commnnieation,  by  means 
of  steam-vessels,  navigating  the  Mediterranean  and  the  lied  sea,  betw(;eu 
Loudon  and  the  different  presidencies  of  India.  The  experience  afforded 
by  passagea  made  by  ateam-vesada  on  certain  parte  of  the  route  selected, 
juatifiea  the  eiqpectation  that  intercourse  between  the  two  countries  may 
thus  be  effected  in  firom  fifty-four  to  sixty  days."  t  Already  Mr.  Taylor 
hail  been  engaged  four  years  in  forming  his  plans ;  and,  in  association  with 
gentlemen  in  England,  in  providing  the  means  to  carry  them  into  effect. 
He  had  then  just  performed  a  jouraey  from  England  to  India  via  Suez. 
He  siiys,  "I  beg  leave  respectfully  to  inform  your  excelleney,  that  the 
requiBite  number  of  ateam-vesada  bang  already  built  and  equipped,  a  com- 
mencement may  be  made  on  the  proposed  line  of  commnnlratinn  within 
three  months  from  the  period,  when  the  assent  bf  your  exceillency'a  govern- 
moit  to  my  pr<q[Kwitioiis  may  be  made  known  to  me. 

*  Lctttir  from  Mr.  A.  P.  Wall  to  captain  J.  II.  Johnston,  dated  12th  April,  1830. 
t  Proflpectus  of  aa  establisbiaent  of  steam- veasclii,  dated  ist  Deoetuber,  1888. 
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"  If  then  I  should  bo  honoured  with  such  jwscnt,  it  is  my  intention, 
within  the  period  ali'cady  specified,  to  be  the  means  of  iutruduciug  into 
Brituh  India  nicli  a  number  of  fint-nte  vteam-Teaieb,  unezeefitkniable  in 
point  of  nse  and  equipment,  as  vill  oiaUe  me  to  propoie  mywif  to  become 
:i  irr  lu  ra]  carrier  to  idl  the  Indian  goremmexita,  both  for  En^and  and  in 
India,  and  will  admit  of  those  governments  maintaining  a  constant  and 
rerrulnr  commxmicntion  with  Great  Britain,  and  all  principAl  partsof  Britiah 
India,  on  the  1st  and  ITjih  of  cvcrv  month."* 

The  result  of  this  and  other  cummuuications,  addressed  by  Mr.  Taylor 
to  tiie  goffinunent  at  Bombay,  mm  an  official  ktter  firom  them  to  tbe  court 
of  DicectorB,  stating  that  tbej  ooauidered  the  "honourable  eonrt  alime 
competent  to  paae  a  deoiaion  on  hia  ^opoaalaj"  but  tliey  strongly  ieoom> 
mended  to  the  countenance  of  the  court  the  project  which  he  was  endea- 
vouring to  accomplish.  "  We  beg  to  add  our  opinion  that  no  doubt  can 
exist  of  the  practicability  as  well  s\s  utility  of  extending;  8te!im-nH\'igation 
to  ^gypt  from  Bombay  ;  and  that  m  c  should  consider  it  a  must  fortunate 
cirenmatance,  if  our  attempts  to  promote  thia  -deairBble  object  shall,  by 
indicating  auch  to  be  the  caae,  induce  men  of  cnterpriie  toad  capital  to 
embark  in  an  undertaking  of  the  nature  pro})osed  by  Mr.  Taylor. 

"  The  plan  proix>scd  by  Mr.  Taylor  evidently  requires  great  and  com- 
bined means  to  ^vc  it  even  a  prospect  of  success ;  we  are  of  opinion  tluit 
his  calculations  arc  far  too  sanf^ninc,  and  that  his  ])lau  is  on  too  large  a 
scale.  These  are,  however,  objections  to  his  scheme  that  may  easily  be 
obmted.  In  the  first  inatanoe,  we  must  give  our  opinion  aa  relatea  to 
India,  that  the  undertaking  may  and  should  be  conducted  on  a  more 
limited  scale,  and  subsequently  extended  according  to  eiicumstanccs.  On 
the  degree  in  which  Mr.  Taylor  possesses  the  means  of  carrying  his  plans 
into  cfrcct,  or  can  command  them,  we  have  no  opportmiity  of  judging;  but 
this  wc  clecni  of  little  importance,  as  your  honourable  court  can  easily 
determine  this  point. 

"  In  transmitting  theae  proposals  finr  your  conaideralion,  we  cannot  asroid 
eqnreanng  our  decided  opinioa  diat  alnmat  incalculable  advantagea  may  be 
antioqioted  from  a  wdl-estaUiahed  ateam  communication  by  the  Red  Sea, 
and  our  earnest  hope  that,  unkas  other  proposals  of  individuals  have  been 
entertained,  and  their  plans  put  in  progress,  and  in  case  Mr.  Taylor's 
selienies  arc  viewed  as  eitlier  iuexpctlient  or  irai)racticahle,  that  every  sup- 
port will  be  ailorded  by  your  honourable  court  to  maintain  this  desirable 
communication  by  vessels  in  the  public  service.''  f 

The  temper  of  tiie  court  of  duecton  ia  aomewhat  strikingly  in  contiaat 


*  Letter  from  Mr.  J.  W.  Ttylat  to  sir  John  llidcofaD,  governor  of  Bombsy,  dated  1st 

Duccuibcr.  lf--2'.). 

t  Letter  from  ihu  Buiiibay  governaumt,  ia  the  '"f"""  dffjpMrtmBBt,  to  the  court  of 
directors,  dated  Iblb  April,  IfiSO. 
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witli  the  cnmestness  of  the  Bombay  government.  Near/;/  two  years  nftor 
the  };rcat  importance  of  estublisliinf;  a  line  of  steam -packets  between  Va\<^- 
land  and  India  liad  been  thus  nrjxed  on  the  atientiou  of  the  coiut  of 
directors,  they  set  about  answering  the  letters  they  had  received  on  that 
snlgeet.  Tbe  expense  exceeded  what  tii^  were  wiOiiig  to  mk ;  they  had 
Httte  ooofidenoe  that  tiie  veneli  and  engmes  whieh  might  be  provided 
woold  torn  oat  well,  not  regar^ng  the  probability  that  improvement  would 
advance  along  with  experience, — as  they  say,  "  tlie  hjss  from  dcftrtive 
vessels  or  en^nca  is  as  likely  as  ever  to  occur."  They  ncvrrtlu  less  atKrracd, 
that  they  were  "  not  insensible  to  the  advantiiges  of  a  rapid  commuuicatiun 
with  India,  and  of  the  importance  of  encouraging  the  application  of  steam 
to  that  purpose. 

"  We  are  also  disposed  to  heliefa  that  a  steam  oommuincatioii  by  tbe 

Hed  Sea,  and  still  more,  if  it  shotdd  be  found  practicable,  by  the  Penian 
fiulf  and  the  river  Euphrates,  would  open  the  way  to  other  improvements, 
and  would  ultimately  redound  to  the  benefit  of  this  country  as  well  as  of 
India ;  and  if  our  finances  were  in  a  flourishing  state,  we  might  po.ssibly 
feel  it  a  duty  to  incur  even  the  enormous  outlay  which  we  have  specified^ 
But  in  the  present  condition  of  onr  leKraroes,  we  cannot  think  the  probable 
difference  of  time  in  the  mere  transmission  of  letten  *  sufficient  justifica- 
tion of  sndi  an  expense.  We  caimot  anticipate  that  the  return  in  poatage 
and  pas-sengers  would  pay  more  than  a  very  small  portion  of  the  clmr^^e. 

"  These  considcratioius  induce  us  to  pause  before  we  determine  the  great 
question  of  enj^a^inj^  in  any  project  of  this  character  at  present ;  not  seeing 
our  way  clear  to  such  a  result  as  would  justify  the  expense,  we  shall  not 
anthorise  any  fttrther  stepa  in  tiie  matter. 

"At  the  same  time  we  deem  tiie  aolgeet  too  important  to  be  lost  sight 
of,  or  ha.stily  dismissed."  f 

TIic  Hugh  Lindsay  was,  however,  engaged  to  make  a  passage  from  Rom- 
hay  to  Suez  and  back,  and  was  in  the  actual  performance  of  that  object,  in 
April,  1830,  when  the  letter  was  written  by  the  govenunent  at  that  place  j 
and  this  passage  had  been  twice  repeated,  as  will  be  shown  presently, 
befinre  the  court  of  direet<m       any  inBtmotions  en  tbe  aabjeet. 

The  fidlowing  paasi^  firam  the  pen  of  commander  J.  H.  Wilson,  of  the 
Indian  navy,  who  commanded  her  in  the  (bur  voyages  from  India  to  the 
Ked  Sea,  will  show  in  what  way  the  steam  navigation  of  that  line  wa.s 
begun  :  "  When  it  was  determined  that  she  should  attempt  the  voyage  to 
Suez,  it  became  necessary  to  put  on  board  double  the  quantity  of  coal 
the  vessel  was  built  to  carr}',  to  do  which,  a  great  part  of  the  space 
ori^nally  intended  fbr  acconmiodatioa  was  appropriated  to  the  Btowage  of 
coal ;  water  also  was  necessary,  sufficient  for  vae,  nntil  the  vessel  ahonld 

°  *  SlQOfiOO  per  auuuiu. 
t  Lettsr  fnwi  the  oourt  of  dirscton  to  fths  governor  in  connoil  at  Bomhi^  (poUio 
UgutntB^y,  dated  14th  Ksroh,  1838. 
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rvnch  land,  in  tlic  event  of  a  break-down  with  the  en<rincH  Ijftwcen  Bombay 
and  the  first  depot;  as  also  stores  aud  provisious  for  the  whole  voyage  to 
and  from  the  Bed  Sea.  With  all  Uiu,  in  a  jvmd  originaUy  intended  to 
carry  five  and  a  half  days'  ooal,  and  every  thing  else  |wijpevtiottBte,  and 
drawing  13  feet  6  inches  instead  of  11  feet  6  inches,  the  Hu^h  lAndaay 
started  for  the  Red  Sea  on  the  20th  March,  1830,  colonel  Campbell,  of  the 
Bombay  artillery,  beint;;  the  only  passenger.  A  post- office  packet  was  con- 
veyed, containing  30()  letters,  the  posta^rc  of  which  ann)unted  to  117(» 
rupees.  The  coal  dejwts  were  Aden,  Judda,  Cossier,  and  Suez.  At  first 
starting  from  Bombay,  tbe  engines  made  11|  lendntions,  and  tlie  distanoe 
actually  ran  by  dupoQcmietm  gave  about  five  knots  an  hour;  more;,  of 
course,  qipears  by  log,  from  the  wash  of  the  paddles.  The  season  was 
mther  an  unusual  one,  for  from  the  Bombay  bank,  until  to  the  westward 
of  Socotra,  lij^ht  westerly  breezes  were  experienced,  bvit  tlie  water  was 
geni-niUy  smooth.  On  the  31st  March,  at  1  p.m.,  tiic  //;/////  Liitdsay 
anchored  ut  Aden,  with  only  about  six  hours'  coiU  remuuiiug,  having  per- 
fimned  the  ptissagc,  a  distance  1641  miles,  in  ten  days  nineteen  boon; 
the  latter  part  of  the  stage  the  engines  making  nineteen  revolutions,  and 
the  vessel  going  good  eight  knots.  Much  dday  and  inconvenience  was 
esgpericnced  from  paddle-boats  and  boards  gettin;^  loose.  Scarce  a  day 
pa.ssed  witliout  tlie  engines  being  stopped  to  set  them  right ;  and  of  the 
ten  days  ninctfen  hoiirs  occupied  on  the  passage,  nine  honrs  forty-seven 
minutes  were  lost  in  stoppages.  At  Aden  we  were  detiviued.  live  days  and 
twenty  hours  in  receiving  the  necessary  quantity  of  coal,  owing  to  the 
want  of  means  at  the  place  iist  shipping  it,  and  other  obstacles. 

"  On  the  6th  April,  at  9  a.m.,  left  Aden  for  Hocha,  having  on  board 
despatches  for  that  place,  and  on  the  7th,  at  9  a.m.,  anchored  in  ^loclia 
roads.  The  weatlicr  from  Ad<'n  to  the  Straits  had  been  ]ilr:L-^;int,  with 
smooth  water :  from  the  Straits  to  ,Moeha  a  fresh  southerly  breeze  was 
experienced.  It  must  be  observed,  the  vcs.scl  lay- to  .some  time  before  day- 
light, to  avoid  passing  the  port,  or  a  better  run  woidd  have  been  made,  the 
engines  having  made  seventeen  revolntiona,  and  the  vessel  averaged  seven 
knots. 

"  On  the  8th,  at  half-past  6  A.M.,  started  fox  Judda  with  a  light  breeze 

and  smooth  water,  tlie  engines  makijig  eighteen  revolutions,  and  tlie  vessel 
going  about  seven  knots  and  a  half.  On  the  10th,  a  north-wester  set  in, 
which,  varying  in  strength,  continued  till  we  arrived  olf  Judda,  at  times 
redudng  the  revolutions  to  eleven,  and  the  way  actually  made  to  about 
three  knots.  One  cf  the  pieces  or  arcs  of  the  paddle-cirdea  was  lost  in 
this  stage  of  the  voyage  as  before  mentioned,  and  one  of  the  holding^down 
bolts  broken.  On  tiie  12tli  of  April,  at  6  p.m.,  anchored  off  Judda,  having 
made  the  passage  from  ^Nloeha,  distant  557  miles,  in  four  days  twelve  hours. 

"  On  the  17th,  having  been  four  days  and  a  half  at  Judda,  owing  to  the 
dilatoriucss  of  the  agent  in  sending  oif  coal,  wc  Iclt  for  >Sucz,  with  vunubic 
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brepzcs  and  smooth  water,  tlio  cn^iios  makins;  sevpntcoii  rrvoliitlotis,  flic 
vesM'l  {Toiii^  about  wveii  knots.  On  the  18th,  a  north-wester  set  in, 
which  cuutmuetl  till  the  21st,  varying  iu  strength,  at  times  reducing  the 
revdutuHM  to  ten  and  a  half,  and  the  vessel's  rate  to  scarcely  three  knots. 
The  iiorth*weater  having  taken  ott,  in  running  np  the  sea  of  Snei,  with 
smooth  water  and  a  light  northerly  breesey  the  cevohitioiia  increased  to 
twentyj  and  the  vessel's  rate  to  nine  knots.  On  the  22nd  April,  at  a 
cpinrter  past  8  a.m.,  the  JJuf/h  IJnilxay  anchored  in  Suez  roads,  havinfj 
pt'rl'urnied  tlic  vovage  from  Hoiiibav  iu  twentv-one  dav.s  six  liours'  steam- 
iiig,  and  thirty-two  days  sixteen  hours,  all  stoppages  iueluded.  At  this 
time^  had  a  ■teamer  been  in  readiness  at  Alexandria,  three  days  would  have 
oonvejed  the  packets  there,  from  whence,  in  twenty>five  days,  they  would 
have  reached  England.  Thus,  notwithstanding  all  the  delays  at  the  depots, 
the  communication  between  India  and  England  would  have  been  accom- 
plished in  sixty-one  days.  This  first  voyage,  tlicrelbre,  M  as  anything  but 
a  failure  as  far  an  the  tlit(jh  Limhuy  was  concerned;  and,  loukintr  oiiiy  to 
the  time  occupied  in  steaming,  was  ver)'  s^itisfactory.  As  no  arrangements 
woe  made  on  the  Mediterranean  side  of  the  Isthmus,  it  would  have  availed 
Jittle,  however  quick  the  voyage  frmn  Bombay  to  Sues  had  been  made." 

The  passage  frtmi  Sues  to  Bombi^  was  perfinrmed  partially  mider  cir- 
cumstances quite  favoiurable  as  to  tinu\  The  necessary  supply  of  coals 
having  been  taken  in,  the  lluijh  Lindsay  left  Suez  on  the  2Gth,  at  half-past 
5  P.M.,  and  arrived  at  Cossier  on  the  28th,  at  half-ast  8  a.m.  It  must  he 
uotcd  that  the  engines  had  beeuuu  half-power  irom  midnight  till  duyhght, 
as  the  port  eoold  not  be  entered  in  a  daik  n^ht. 

"  On  the  80th  April,  having  received  asmaU  quantity  of  coal,  and  there 
being  no  passengen,  quitted  Coasier  tax  JTudda,  where  we  arrived  cn  the 
9th  May,  at  4  p.m.  On  this  stage,  variable  winds  wt  re  experienced  till 
near  .Indda,  wlien  a  strong  north-wester  sprang  np,  but  the  engines  were 
on  half-power  the  nitrht  previous  to  making  the  shoals  oiF  that  port,  it 
being  dangerous  to  approach  them  except  iu  the  day-time. 

"  On  the  6th  TSaj  started  fiir  Hocha,  at  which  place  commnnicatione 
fiir  the  preadency  were  to  be  received  from  the  agent  and  the  surveying 
vessels  in  the  sea.  On  the  9th,  arrived  at  Modia>  haidng  experienced 
throughout  the  stage  variable  iontherfy  breezes.  A  supply  of  tallow  being 
requisite,  some  difficulty  was  experienced  in  procttxing  it,  and  the  veasel 
detained  two  days  in  consequence. 

*'  Ou  the  12th  May,  started  for  Aden,  and  arrived  there  on  the  13th. 
Here,  nearly  aiz  days  passed  iu  getting  <ni  board  the  eoai,  from  the  weather 
bemg  unfiivourable,  uid  the  want  cf  boats  and  men  at  the  phu». 

"  On  the  19th,  at  half-past  6  a.m.,  started  for  Bombay,  where  we  arrived 
on  the  29th  May,  having  performed  the  voyage  from  Suez  in  nineteen  days 
fourteen  hours'  steaming,  and  thirty-three  days,  all  stoppages  included. 
It  is  clear,  therefore,  that  as  packets  could  be  brought  firom  England  to 
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Alexandria  in  twenty-five  days,  and  from  thence  to  Suez  in  three  more,  the 
Htttfh  Lindsny  would,  in  this  instance,  have  brought*  packets  from  honie  in 
tixty-one  days,  notwithstanding  the  great  portion  of  time  lost  at  an  anchor. 
It  mut  be  ■dmitled  no  veiy  bad  VMHier  bad  been  experienced  on  the 
paaaage  to  Suei,  and  on  the  way  back  ftom  Aden  to  Bombay,  the  wetteiljr 
wlndt  and  fitvoarable  cnnrents  haring  aet  in,  expedited  in  aome  degree  tiie 
performanoe  of  that  itagc  of  the  vojage;  bat  atiU,  with  oo-operation  in  the 
Heditermnean,  the  rcaidtof  the  voyape  woidd  have  been  verv  eneoiira^ng." 

In  the  fulluwinfj  December  the  Hugh  Lindsay  made  a  second  ))as.sa*;e 
irom  Bombay  to  the  Kcd  Sea;  not,  however,  to  SucZj  but  to  CoHsier,  300 
mjlei  final  ^  isthnnu,  on  the  bank  of  that  aea,  and  about  100  miles  from 
Ohenna  on  the  Nile :  ahe  waa  aeventeen  daya  in  perfinrming  the  pasaage, 
and  five  daya  at  andior, — ^together,  22  daya.  In  Jannaiy,  1882,  a  th^ 
paasagc  was  made  from  B<Mnbay  to  the  Red  Sea,  extending  to  Suez.  The 
practicability  of  the  pas8a{;;c  was  now  demonstrated  as  to  the  most  favour- 
able seasons,  that  is,  during  the  prevalence  of  the  north-eiust  monsoon;  but 
it  was  by  no  means  certain,  from  the  performancai  of  the  IJuffh  Lindsay, 
that  the  passage  could  be  made  iri'eapecliTely  of  the  seasons,  or  iu  tlic 
south-west  monsoon.  That  vessel  was  not  fit  to  make  ao  bold  an  eaperi- 
ment  aa  it  required  to  decide  this  queation.  Her  oonatroctiaii  and  power 
were  not  suited  to  contend  against  the  lODthpWeit  iftonaoon,  firom  Ctyhm 
or  Bombay  to  tlie  strait  of  Babelmandcl. 

Captain  James  Ilcnrv  Jolmston  and  lieutenant  Tliomas  Waghorn  are 
the  two  gentlemen  by  whose  intelligent  and  vigorous  exertions  the  sulyect 
of  steam  navigation  to  India  waa  pmented  to  the  English  nation,  in  its 
beat  phaaea  of  deairaUenew  and  practicabOity.  Mr.  T.  L.  Peaoook,  of  the 
Indiiuhouae,  deroted  a  great  amount  of  careful  attention  to  the  collecting 
of  information  on  this  t^nhject,  and  he  waa  brought  to  the  same  decided 
opinion  of  the  practicability  of  that  peiaage  aa  captain  Johnaton  and 
Mr.  Waghorn. 

But  captain  Wilson  of  the  Hugh  Lindsay,  who  must  be  supposed  to  have 
had  the  greatest  experience  of  any  one  at  that  time  on  that  subject,  was  of 
a  contrary  opinion;  fcr  he  affirmed,  very  confidently,  that  it  waa  not  prac- 
ticable to  a  ateam  couunnnicaticm  between  India  and  Suea  during 
the  BOuUi-weit  monsoon.  An  article,  written  by  him,  and  printed  in  a 
parliamentary  paper  in  1831,*  is  full  of  statements  mu]  arguments  aiming 
to  discredit  those  contained  in  an  address  printed  by  lieutenant  T.  Waghorn, 
on  the  practicubdity,  desirableness,  and  advantage  of  establishing  a  regular 
communication  by  steam  between  Europe  and  India.  It  is  not  necessaiy 
now  to  lay  that  erenta  have  reftited  the  aoundnen  of  captain  Wilson's 
argumenta;  fiirthqr  have  added  one  to  the  boat  of  prooft»  that  it  ii  unwise 
in  any  peraon  to  affirm  the  impraeticafaility    what  he  eannot  do,  if  he  haa 

*  Ko.  478,  Besaion  ISiii. 
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110  other  data  thnn  his  own  experience,  or  ratlier  wan/  of  experience,  to  rest 
his  urg'umeuts  upoii.  In  this  case,  it  was  nu-ruly  negative  e\i(leucc,  and 
experience  soon  proved  it  to  have  been  mi«ipplied.  Mr.  Waghorn  gave 
ft  M  lus  opinion,  that  ndther  the  BiUerpri$e  nor  the  Hugh  Lmdsay  could 
pexfoim  the  panage  againit the  aoath-trcat  numnxm ;  but  that  tteamer 
hoilt  for  the  purpose  could  do  it." 

In  the  year  1832  the  subject  of  steam  navigation,  both  with  and  in  India, 
came  to  be  more  thoron-ihly  iivjuired  into,  when  tlie  atlair.s  oi"  tlie  East 
India  company  were  under  investigation  by  a  scleet  coiumittee  of  the  house 
of  commons.  In  tlmt  inquiry,  the  whole  circumataucos  of  the  transactions 
aifeetiiigthb  object  were  bfonght  oat  Much  TakwUe  informatum  on  the 
■nlitieet  waa  oommnnicated  bj  Mr.  Peaoodc,  of  the  East  IndiaJioiue,  who  had 
made  himself  acquainted  w  itli  almost  every  thing  that  had  l)een  done,  both 
in  developing  the  feasibleness  of  the  plan  which  had  been  before  the  Bombay 
government,  and  in  the  fac  ts  of  what  had  been  prarticiilly  aceoniplislied. 

When  experience  hud  proved  the  value  of  internal  steam  navig;itiun  in 
India,  it  became  necessary  to  consider  how  far  the  difficulty  of  navigating 
the  riven  might  be  dhniidahed,  hj  diminishing  the  draught  of  water  of  the 
vends;  aa  there  were  certain  limita  beyond  which  the  vends  abeady  so 
employed  coold  not  go,  which  might,  as  it  appeared,  be  exceeded  by  vessels 
drawing  less  water,  with  a  greater  power  of  engines,  whilst  such  would  be 
far  better  amongst  the  shoals  and  otiier  difficulties  generally  in  the  river 
navigation.  The  Ilooyhhi  and  liui-hampootur  hud  but  partially  met  the 
wants  of  the  service ;  and,  as  it  seemed  that  iron  vessels  could  be  built 
whidi  ahoold  draw  lew  water  than  wooden  veasda,  orden  were  given  by 
the  East  India  emnpany  for  two  vesads  to  be  built  of  this  materid  in 
England,  that  its  suitableness  might  be  tried,  its  to  its  lightness,  and  the 
speed  of  the  vessels  also  a.scertained  here,  under  the  rcqiiired  conditions 
of  construction.  Tluy  were  to  draw  2  feet  water;  one  to  be  a  steam-tug- 
boat, the  other  an  aceommodHtion-buat,  both  of  tlie  same  dimensions, — 
120  feet  long,  by  22  feet  wide,  Hut- bottomed.  The  en-^iucs  were  to  be 
two  of  thirty-hone  power  each,  with  vibrating  cylinders,  on  aoooont  of 
tightnen.  On  the  resnlt  of  the  experiment  to  be  made  with  this  pair  of 
boata  was  suspended  the  decision  of  the  directors,  as  to  the  building  of 
other  similar  boats  — four  pairs  of  such  having  been  considered  necessary, 
if  they  should  fulfil  their  intentions.  These  were  then  to  navigate  the 
interior  of  India,  leaving  the  Hrjoiilthj  and  Burhainpoolur  to  navigate  the 
lower  part  of  the  river.  The  Indus  too,  with  the  other  rivers  of  the 
Puigaub,  preaented  n  wide  scene  for  inland  ium|^tion,  whidi  might  be 
realised  by  steam-vessds  with  much,  higher  leaolta  than  the  common  craft 
of  the  countT}'  could  effect.  We  aee  in  tiiese  early  efforts  an  approxima- 
tion to  what  has  been  really  accomplished ; — for  the  success  of  the  first 
effort  at  getting  a  very  high  power  of  engines  in  relation  to  the  draught  of 
water  led  to  the  building  of  other  irnn  boats,  of  similar  description,  by 
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McMTt.  Milkr  ud  Bftvaihill,  Mr.  Laird,  and  Meaan.  Fonreater  and  Co., 
to  be  emplofyed  in  tiie  aame  waj.  llie  effeota  which  ftUowed  the  nae  of 
tbeae  boata  have  been,  extended  intercouiae  widi  the  nathrea^  inonaae  of 

trade,  and  economy  and  expedition  in  the  transport  of  troopa.* 

When  the  use  of  steam -vessels  was  so  far  advanced  in  India  as  to  give 
a  practical  bearing  to  the  project  of  extending  it  from  Bombay  or  Calcutta 
to  Suez,  the  route  by  the  Persian  gulf  and  the  river  Euphrates  came  to  be 
mora  aerioiufyoQBBideied,  ta  tint  line  would  not  be  subject  to  obstruction 
bythe  aoutb-west  monaoon.  The  phyaical  capabilitiea  of  the  line  wwe 
generally  ascertained;  at  the  aame  time,  the  uncertainty  attaehiflg  to  tiie 
political  conditions  of  the  cnnntrics  whieh  would  have  to  be  passed  through, 
made  it  undesirable  to  enter  Lustily  upon  n  plan  which  should  risk  the 
safety  of  passengers  who  might  embark  in  the  vessels,  by  selecting  that 
line  of  transit.  Further,  the  necessity  of  the  packets'  lying  at  anchor 
doling  tiie  night,  wonld  make  the  paaaage  of  the  xiier  tedious ;  ao  that, 
evmif  the  diatanoe  were  ao  much  ahortar  than  it  would  be  to  Snei,  aa  to 
make  it  on  tiiat  oonaideiation  deairable,  the  journey  would  be  the  moie 
wearimmi^  as  much  time  must  eiapao  which  woiild  bear  no  account  in 
performing  the  journey.  Tt  may  be  suflicieut  now  to  observe,  that  the 
line  bythe  Euphrates  appeared  desirable  on  scarcely  any  other  supposition, 
than  that  of  the  impracticability  of  reaching  Sues  at  all  times  of  the  year. 
Whilst,  therafine,  a  donbt  ^remained  mi  that  anfaijeety  the  Euphratea  waa 
always  looked  at  with  interaat  by  many  who  wera  denrooa  that  Bngland 
and  Britidi  India  ahould  be  mntoally  benefited  by  steam  communication. 

Fnetically,  the  anlgeet  aeems  to  have  made  no  further  pwgrem  fat 
some  time.  Two  years  elapsed,  and  the  question,  involving  so  great  con- 
sequences, was  taken  up  by  the  house  of  commons,  and  a  "  select  committee 
was  appointed  (in  1834)  to  inquire  into  the  means  of  promoting  communi- 
oation  with  India,  by  steam."  The  practicability  of  expeditions  oommuni- 
cation  between  Bcmibay  aod  Sues  had  by  lluB  time  been  bion^  to  the  teat 
of  experiment  in  five  aeaaona,  during  the  nofth-eaat  monaoon,  at  thecoqpenae 
of  the  Indian  government ;  bu^  ufi  to  that  timOj  it  had  not  been  tried  in 
the  period  of  the  south-west  monsoon.  During  eight  months  of  the  year 
it  was  practicable  ;  but,  for  the  rest,  further  experience  was  needed. 

Before  this  time,  steam  navigation  had  become  the  established  means  of 
conveying  the  mail  between  Falmouth,  Malta,  and  Goifn,  remda  belonging 
to  the  government  being  used  as  the  packets.  The  means  thus  existed  on 
ihb  aide  of  Bgypk,  to  co-operate  with  what  it  was  aonght  to  provide,  and 
what  was  in  the  coune  of  development,  beyond  that needing^  however, 
some  extension  of  arrangements  to  realize  tlie  full  results. 

Up  to  the  beginning  of  the  year  1830,  sailing  packets  were  employed  in 
that  service :  these  required  about  three  months,  on  an  average,  to  perform 


*  For  a  fUDsr  aMonal  of  atsam  navigstioii  la  bdts,  see  Appendix,  Ko.  1. 
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the  passage  from  Falmouth  to  Corfu  ;  the  mean  rate  of  niling^iii  a  coiui- 
derable  number  of  voyai^ps,  being  only  2  7  miles  jier  hour. 

On  the  5th  of  Fehnuiry,  1830,  the  Meteor  p;overnmcnt  stcani-packet  left 
Falmouth  with  the  mail  tor  the  Mediterraueau,  and  instead  of  taking  three 
tumidiB  to  vMHsk  Cocftly  dio  wivBd  at  Eidmoiith  on  har  ratunif  in  fbfty* 
•mil  d^Vy  being  abcnit  ona-feordi  of  tha  tima.  The  packet  that  Idft 
Bni^uid  in  liia  fidbwing  month  waa  conveyed  by  a  sailing-vessel;  the 
Oibome  left  Falmouth  on  the  Oth  of  March,  and  rcnched  Corfu  on  tlie  13th 
of  June ;  but  tlie  Echo  steam-vessel,  wliich  left  England  on  the  6th  of 
April,  had  reached  her  destination  and  icturnod ;  and  even  Meteor, 
wliich  conyeyed  the  mail  from  England  in  May,  dchvered  her  charge  before 
tha  Marna  airiTad,  and  was  again  in  England  in  nine  days  after  tha 
Moling-TeeMl  readied  Oorfta.  Perhaps  few  of  the  early  tervioet  of  ateameia 
in  oonT^ring  the  mail-paeikele,  exhibited  more  strikingly  the  relative  tape* 
rionty  of  steamers  to  sailing-vessels  than  was  shown  in  these  passages. 

The  African,  Carron,  Cnliimhia,  Confiance,  Echo,  Firebrand,  Hermes, 
Messenger,  and  Meteor  were  regularly  employed  in  monthly  passages  from 
Falmouth  to  Corfu,  till  June,  1832.  The  longest  passage  out  and  homo 
was  that  of  the  Meleor  (fifty-live  days)  in  May  and  Jane,  1881 ;  and  tha 
ahortest  waa  that  of  die  Ifesao^ffer  (thirty^aix  days)  in  Angoat  and  Septem- 
ber, in  the  same  year :  the  average  was  about  forty-five  or  forty-six  days, 
indoding  all  stoppageSj— at  Cadiz,  Gibraltar,  and  Malta  twice,  and  Coifb 
once,  on  each  voyage,  making  together  about  thirteen  days  expended  in 
stoppages.  On  the  9th  of  July,  1832,  tlie  Meteor  left  England  with  the 
mail,  having  for  her  ultimate  dcstmation  Patras,  in  the  Morea.  The  average 
time  of  twenty-one  voyages  ont  and  home,  waa  forty-nine  days ;  but  the 
Aiktm,  in  a  voyage  not  indvded  in  tiua  average  waa  absent  sixty-nine  days, 
having  had  to  encounter  strong  galea,  generalfy  advene.  The  stoppages 
occupied  about  twelve  days.  The  arrangements  or  this  country  needed, 
therefore,  but  little  addition  to  co-operate  efficiently  with  any  plan  beyond 
the  isthmus  for  the  establishment  of  steam  navigation  between  £ngland 
and  India. 

In  Uds  state  of  ateam  navigation,  the  eommittee  recognised  tiie  hnpor- 
tanee  of  making  the  line  complete  to  India.  And  they  add,  *'It  ia 
expedient  that  measoies  diould  be  immediatdy  taken  for  the  regular 
establishment  of  steam  communication  from  India  by  the  Red  Sea;"  and 
as  to  carrying  that  object  into  effect,  they  were  of  opinion  that  it  should 
be  left  to  the  British  "  government,  in  conjunction  with  the  East  India 
company,  to  consider  whether  the  communication  should  be,  in  the  first 
hntance,  from  Bmnbay  or  from  Calcntta,  or  according  to  tiw  combined 
flail  snggested  1^  the  Bengal  steam  cammittee;"  mid  that  ''the  net 
chai^  should  be  divided  equally  between  his  Higesty's  government  and 
the  East  India  company,  including  in  that  charge  the  expense  of  the  land- 
conveyance,  from  the  Euphrates  on  the  one  hand,  and  the  Bed  Sea  on  the 
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€ither,  to  the  Mffiitcnaupan."  In  the  uncertiiiiity  of  being  able  to  navi- 
gate the  Euphrates  during  the  whole  year,  iia  well  as  of  steamin-;  from 
India  to  the  Bed  Sea  against  the  monsoon,  it  was  considered  "  emincutly 
deainble  **  that  the  practicability  of  lumgating  the  EuphrateB  at  all  aeaaona 
ahoold  be  aacertained,  in  order  that  the  advantagea  which  were  iepte»ented 
to  be  in  the  prospect  of  that  event  might  also  be  realized  ;  and  it  was  sug- 
gested, that  by  or("u])yintr  rarh  line  in  the  respective  periods  when  the  physi- 
cal ditiicultieM  had  disajipcririd,  the  piissajjo  mij;ht  be  easily  made  throufrh- 
out  the  year ;  *'  the  physical  dilhculties  on  the  line  of  the  lied  Sea  appearing 
to  be  confined  to  the  months  of  June,  July,  August,  and  September ;  and 
fhoae  of  the  river  Euphrates  to  the  montha  of  NovenlMr,  December,  Janu- 
ary, and  Fbbmaiy."  The  committee  recommended  to  the  govemoieiit  aa 
extension  of  the  line  of  Malta  packets  to  such  ports  in  E^ypt  and  Syria  as 
would  complfte  the  communication  between  England  and  Iiidin. 

The  govirnmcut  bej^an,  therefore,  immediately  to  carry  these  ol)ject3 
into  effect;  the  first  thing  was  to  give  directions  to  the  admiralty  to  com- 
plete the  monthly  communication  of  packets  in  the  Mediterranean,  by 
■ending  a  ateam-padcet  from  Aloandria  to  Malta ;  thia  was  done  in  August, 
1684.  And  thii  ammgement  was  carried  into  complete  eflbct  in  Februaiy, 
1885.  About  the  same  time  that  the  government  directed  the  admiralty 
to  extend  the  line  of  packets  to  Egypt,  the  court  of  directors  sent  out 
instructions  to  the  governor-general  of  India  to  send  tlie  Hugh  Lindsay  at 
stated  periods  to  Suez.  During  this  time  the  character  of  the  Euphnates 
was  still  further  explored  by  colonel  Chesney,  under  the  sanction  of  the 
India  board,  to  whom  that  ol{)ect  waa  confided  by  parliament;  and  the 
governor  ^  Bombay,  and  afterwards  the  lumie  authorities,  estabEshed  a 
dromedaiy  post  from  Bagdad  to  Damascu<^,  and  from  Damascus  to  BcjTout, 
for  the  more  rapid  transmission  of  mails  ])etween  Kn;:land  and  India.  Tlie 
beneficial  effects  of  these  arrangements  were  soon  felt  in  India,  as  the 
Bombay  government  noticed  in  a  despatch  to  the  court  of  directors,  in 
September,  1836,  in  whidi  they  say,  that  "the  three  last  overland  mails 
have  brought  despatches  firom  London  to  Bombay  in  68, 45,  and  64  dacya ; 
and  thoae  intended  for  Calcutta  have  been  linwavded  in  ten  days."  l%e 
despatch  containing  this  information,  and  bearing  date  the  16th  September, 
1836.  did  not  reach  England  till  the  beginning  of  the  folhnring  year,  as 
the  steam  comnnniication  between  the  two  countries  had  not  been  estab- 
lished with  regularity,  nor  with  a  frequency  which  satisfied  the  public  wants. 
The  delay  in  canying  the  plana  into  full  effect,  was  owing  partially  to  the 
oontinued  uncertainty  whether  the  route  by  the  Euphrates  waa  ftasihle^ 
and  if  ao,  whether  It  would  be  adrisable  to  give  the  preference  to  it ;  and 
this  decision  oould  not  be  arrived  at,  apart  from  the  informatbn  whidi 
colonel  Chesney  was  employed  in  getting. 

The  Peninsuhur  steam  nr.viz  tinn  conjpnny  \\:\?,  lio'.vcver,  formed  ;  and 
before  the  government  took  mcusurcs  to  establish  a  regular  and  frequent 


Digitized  by  Google 


TKOroSALB  BT  TBB  MKIN8VLAB  STBAM  NAVIOATION  COMPANT.  309 


comiriuiiu  ation  with  India  by  steam,  tliey  opened  a  correspondence  with 
that  company,  which  hud  in  view  the  hne  of  commuuication  from  England 
to  India.  All«r  tome  delay,  the  eomiiiittoe  of  that  oompany  made  their 
nporty  in  whidi  waa  the  hOmiiaig  atetement. 

"  The  conqiany  porapoae  to  despatch  monthly  from  England  a  steam- 
vessel,  of  competent  power  and  size,  to  touch  at  Cadiz,  Gibraltar,  Malta, 
and  Alexandria,  takinji^  to  those  ])laros  his  Majesty's  mail-bags,  &c.,  as  now 
performed  by  the  government  vessels  ;  the  postage  relating  to  those  mails 
remaining,  as  at  present,  in  the  hands  of  his  Majesty's  government.  That 
the  moat  efficient  plan  be  adopted  by  the  company  for  the  trawamiwkin 
•of  deapatohea,  letten,  fte.,  to  India,  acnM  the  iathmna  of  Snea,  to  meet 
■the  piroposed  company's  vessels  in  the  Red  Sea,  from  whence,  in  the  first 
instance,  it  is  intended  tliey  should  be  forwarded  ti)  Bombay.  That  a 
vessel  start  also  ever}-  month  from  Bombay  to  the  Red  Sea.  That  all 
government  despatches  and  letters  to  and  liom  India,  together  also  with  a 
messenger  (if  so  required),  bo  taken,  free  of  every  charge  whatever,  other 
than  the  general  annual  amount  hernnafter  itated  j  but  all  private  letten, 
kc,  be  ehaifeaUe  irith  a  aeii-poBtage  in  fkvour  of  the  oompany,  and  the 
oompany  protected  against  private  carriage  of  letters  by  parcels,  &c.,  as 
exists  in  this  country  ;  the  inland  postage  in  respect  of  those  letters  to  be 
in  the  hands  of  the  government.  That  the  government  <,'ive  the  jnoposcd 
company  a  contract  for  a  period  of  years  to  be  agreed  upon,  and  an  annual 
sum  of  £40,000  for  performing  the  above  aervices ;  the  oompany  entering 
into  a  anffident  contract  fiv  the  regular  and  proper  fulfilment  of  their 
undertaking,  aulgect  to  accustomed  risks  and  liability.  That  the  East 
India  oompanj,  in  consideration  of  their  despatdies  being  carried  by  the 
proposed  company,  pay  t2r),000  per  annum  ;  a  proper  contract  being  also 
entered  into  with  them  for  the  fullilmeiit  of  the  engagement. 

*'  The  committee,  an.vious  to  aflord  every  explanation  to  his  Majesty's 
govemmcnt  and  the  East  India  company,  have  no  heritatiim  in  diaclosing 
■thdr  calculation  of  the  eipenaea  attooding  the  performance  of  the  under- 
taking, which,  after  allowing  only  £5  per  cent,  on  a^tal,  amount  to  the 

annual  sum  of  £186^00 

Required  of  thv  government  as  above  .  .  iJ40,000 
Ditto  of  the  East  India  company  ditto    .      .  25,000 

  65,000 

Leaving  a  deficiency  of  £71^00 

whidi  the  company  will  dafiray.  Thqr  will  also  find  the  necenaiy  capital, 

which,  in  the  outset,  is  estimated  at  £260,000;  but  as  the  other  presi- 
dencicH  are  brought  into  the  operation,  an  increaied  proportionate  outlay 

will  be  required." 

At  this  time  the  company  was  in  its  most  elementary  state,  having 
but  just  organized  the  plan  and  opened  its  share-list.   The  proposals  were 
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referred  to  the  post-office  authorities  for  consideration ;  and  C6L  Maberif 
reported  to  the  postmaiter-geiiflfa],  that  '*  tl^ 

the  govenunent  waa  altogether  out  of  proportion  with  the  value  of  the 

serMce  to  be  performed,"  and  the  cost  at  which  it  was  then  executed.  The 
lords  of  the  admiralty  and  the  India  board  came  to  similar  conclusions,  of 
tlie  inexpediency  of  entering  into  the  proposed  contracts.  The  various 
considerations  given  to  the  question  brought  the  matter  down  to  Febniary, 
1837,  when  the  court  of  directors  directed  their  secretary  to  exproH  to  the 
Indm  board  their  "  opinicm  thai^  in  oider  to  enanre  Ihe  efficienqr  and  per- 
nanenejr  of  ateam  ooninnmication  irith  Indift,  it  ahonld  be  eafcaMiahed  and 
maintained  by  his  Majesty's  government  and  the  East  India  company. 
Thev  desire  distinctly  to  state  their  readiness  to  concxir  in  the  establish- 
ment  of  a  monthly  steam  communication  with  India  by  the  way  of  the  Red 
Sea,  upon  the  pnuciplc  which  was  recommended  by  the  committee  of  the 
house  of  oommona  in  1834,  and  to  which  they  have  on  former  occasions 
referred,  vis.,  an  equal  division  of  the  expense  between  his  Majesty's  govem- 
ment  and  the  East  India  company. 

"  The  court  submit,  that  the  expense,  to  be  thus  divided,  should  be  the 
charge  which  might  be  actually  incurred  for  the  object  to  be  effected  ;  and 
as  his  Majesty's  goveniinciit  have  already  a  packet  establishment  for  other 
purposes  between  Falmouth  and  Malta,  the  conveyance  of  the  India  mails, 
to  and  from  Malta,  would  not  be  attended  with  any  charge  to  his  Miges^s 
government.  The  ^^ense  of  the  nceessaiy  establishment  bejond  that 
pkoe  ia,  therefiwe,  all  Aat  woold  be  ineoned  on  aeeoimt  of  India,  and, 
consequently^  all  which  the  East  India  company  shoold  be  called  i^on 

to  share. 

*'  The  court  being,  however,  anxious  that  the  settlement  of  tliis  ques- 
tion should  be  no  longer  delayed,  are  willing,  as  his  Majesty's  govern- 
ment have  extended  the  packet  commnnication  from  Malta  to  Alexan- 
dria, to  waive  the  daim  which  India  might  possess  to  a  share  in  the 
postage,  which,  in  soch  cas^  wodd  be  received  by  has  Miijesty's  govern- 
ment to  and  from  Bombay,  instead  of,  aa  at  present,  to  and  from  Alex- 
andria."  * 

"When  the  question  was  under  the  deliberation  of  the  lords  of  the  trea- 
sury, they  came  to  the  conclusion  that  the  line  of  steam  communication 
ought  not  to  be  limited  to  Bombay,  but  extended  to  Calcutta ;  but  as  they 
did  not  see  a  prospect  of  gaining  the  consent  of  the  directraa  to  that  plan, 
Ihey  ultimately  acquiesced  in  that  whicih  the  directors  had  propoaed,  ex- 
pecting to  have  a  favoorable  oppoartomty  to  extend  it  to  Calcutta,  when  it 
should  appear,  in  the  course  of  eaqierience,  that  the  interests  fj£  Ii^ia  and 
England  demanded  it  to  be  done. 


*  lietter  from  Mr.  Melvill  to  ilr.  Gordon,  the  secretary  of  the  India  board,  dsted 
1st  Fsbmsiy,  1837. 
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The  plan  «  as  soon  determined  on,  subject  to  tliR  limitation  proposed  by 
the  court  of  directors ;  and  the  arrangements  haviug  been  concluded,  the 
oonit  wnt  out,  on  Sad  June,  1837,  a  despatdi  to  tiie  gonvuor-geaenl 
cf  India,  wiUl  dinetioin  m  to  the  my  in  irludi  it  wia  to  be  ooried  into 
cflbot.  It  VM  m  follows :  "  1.  We  have  the  satisfaction  to  aoqaiint  yon, 
that  we  have  concluded  an  amngement  with  his  Majesty's  government  for 
the  establishment  of  a  monthly  steam  communication  between  Great  Britain 
and  India  by  way  of  the  Red  Sea.  2.  His  Majesty's  government  under- 
take the  transmission  of  the  monthly  mails  between  Great  Britain  and 
AleiBndrii^  at  the  lok  charge  of  the  public ;  and  ve  have  nndntaken  Ilia 
traaamiMoa  of  tiiaae  naila  between  Aleiandria  and  Bombay,  npon  the 
condition  that  one-half  of  the  expense  which  we  may  incur  in  the  purchase, 
equipment,  maintenance,  and  navigation  of  steam -vessels,  (including  the 
value  of  any  which  we  may  already  possess,  and  which  may  be  applied  to 
this  purpose,)  or  on  any  other  account  for  the  service,  shall  be  paid  to  us 
in  London,  at  the  termination  of  each  year,  we  consenting  to  reUnquish  to 
hit  Migesty's  goTemment  tiie  whole  of  the  postage  between  London  and 
Bombay.  8.  It  is  onr  deaiie  that  tfab  anrangement  take  efiieet  finrthwiUi, 
and  with  that  view  we  shall  direct  the  government  of  Bombay  to  send  the 
Huffh  Lindsay  to  Mocha,  for  the  purpose  of  her  being  regularly  employed 
in  conveying  the  mails  between  that  place  and  Suez,  and  to  despateli  tlie 
AtaUtnta  and  Berenice  on  alternate  months  to  Mocha.  4.  We  arc  aware 
that  a  fourth  steamer  will  ultimately  be  necessary,  and  we  shall  adopt 
meaaofes  tat  providing  one.  6.  We  shall  immediately  contract  for  the 
purchase  of  a  laige  qnantity  of  eoab  tat  eonsignmeiit  to  Bombay  and  to 
Mocha  respectively." 

The  AtaUmta  was  616  tons,  builders'  measurement,  and  had  two  engines 
of  lOo  honic-power  each.  She  rarried  one  long  gun  to  throw  a  hollow 
shot  of  48  lbs,  and  four  of  Dickson's  32-poundcrs.  The  Berenice  was 
664^1  tons,  builders'  measurement,  and  had  two  engines  of  115  horse- 
power  each.  She  earned  one  long  gun,  as  the  AtakaUa,  and  two  of  the 
smaUar  guns. 

AX  the  same  time,  whilst  the  court  of  directors  were  unwilling  to  extend 

the  steam  communication  with  India,  at  its  first  starting,  beyond  Bombay, 
yet  the  governor-general  was  instructed  to  order  an  experiment  to  be  made 
with  one  of  these  large  steam-vessels,  in  a  passiige  from  Calcutta  to  Madras 
and  Ceylon,  and  thence  across  the  Indian  Ocean  to  Socotra,  and  up  the 
Bed  Sea  to  Sua,  in  order  to  determine,  practically,  the  leanlt  of  audi  an 
o^etiment.  At  the  same  time  that  the  East  India  company  made  the 
arrangement  for  the  steanupacket  conmmnication  beyond  Alexandria,  the 
board  of  admiralty  made  corresponding  arrangements  for  the  employment 
of  government  steam-vessels  between  Falmouth  and  Eg\'pt,  at  monthly 
periods,  to  give  effect  to  what  was  done  beyond  that  point.  These  were 
the  steps,  and  this  is  the  plan,  on  which  a  regular,  periodical  communicatioa 
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between  En^and  and  the  East  Indies  came  to  be  eatabliahed  for  tiie  eon- 
veyanoe  of  the  mails  and  other  things. 

The  compuij  whidi  waa  in  the  conne  of  formation,  when  both  the 
goyemuwnt  and  the  East  India  rnmpany  saw  that  the  time  had  nrriTcd  for 
requiring  a  more  rcjrul:  r  and  certain  transmission  of  tlie  mails  between 
his  coimtrv  and  the  Ea^t,  went  on  in  the  d('v«  l()|uiu  nt  of  their  resources 
and  plaus ;  and  iu  September,  1837,  the  adiaualty  entered  into  a  contract 
with  that  eompany  as  the  "  Peninsular  steam  navigatkii  company,"  for  fhe 
employment  of  steam-Tessela  of  not  lesa  than  140  horse-power,  to  oomrej 
the  post-office  mails  weddy  firmn  Flalmonth  to  the  several  ports  of  Vigo, 
Oporto,  Lisbon,  Cadiz,  and  Gibraltar.  This  scrvico  was  diminished,  after 
seven  years  nnd  a  half,  to  the  sending  of  a  packet  three  times  in  a  month. 
Before  this  time,  however,  (in  Septemher,  1S40.)  the  g<)\emmeut  had  dis- 
continued employing  their  own  steamers  on  the  line  between  England  and 
£g}-pt,  and  had  contracted  with  the  same  company  to  ooenpy  this  line  with 
veanels  of  not  less  than  400  horse-power.  In  1848,  the  East  India 
company  entered  into  an  engagement  with  the  same  company — ^now  the 
"  Peninsular  and  Oriental  steam  navigation  company  — for  the  rejjulsu* 
employment  of  stcamei's,  in  runninrj  onee  a  month  from  Suez  to  Calcutta, 
for  the  conveyance  of  mails  and  otlier  tilings;  and  on  the  1st  of  January, 
1845,  the  goveriimcut  and  the  Eimt  Intiui  company  together  arranged  with 
that  company  for  the  emjdoyment  of  ships  oi  larger  capacity  and  higher 
power  on  the  same  line,  ddivering  and  reomvinf  paeketa  at  Ceylon  and 
Madras.  These  arr;mgements  did  not  at  all  inti  rft  re  >vith  the  original 
establishment  of  the  East  India  company's  line  of  packets  between  Bombay 
and  Suez  :  tlie  Acbur,  Atalaiila,  Aurklmid,  Clenjial ra ,  Queen,  Scmirnr/iis, 
Stfo.sO'i'<,  and  Victoria  are  now  appropriated  to  that  service.  At  a  period 
later  by  two  years,  the  packet  service  in  India  w;i8  extended  to  China  also. 

Attention  seems  to  have  been  rather  alow,  in  perceiving  both  tiie  im- 
portance and  facility  of  steam  commnnication  between  England  and  NcnrA 
America.  The  great  consequences  to  these  two  very  enterprising  oom- 
mercial  countries,  of  having  quick  and  certain,  as  well  as  regular  commu- 
nication with  each  other,  cannot  he  easily  defined  ;  and  yet  the  prueticahility 
of  obtaining  tins  had  been  demonstrated  several  years  before  the  idea  was 
entertained  here  with  a  practical  besu-ing, — demonstrated  too  by  means  of 
n  British-bmlt  steam-yemel,  but  widi  no  object  in  which  Qmt  Britain  was 
immediately  interested.  The  Curaqpa  steamer,  of  400  tons'  bnrden,  and 
fitted  with  two  50-horse  power  engines,  waa  purchased  in  England  by  the 
Dutch  government.  She  performed  the  first  voyage  from  Ilelvoctsluys  to 
Surinuui,  iu  27  days  11  hours  ;  and  from  Surinam  to  Cnraeoa  in  5  days. — 
32  days  11  hours,  in  which  she  steamed  11  days  3  hours.  She  steamed 
days  on  her  return,  and  pcrfonued  this  passage  iu  29  days.  The 
Average  omsamption  of  foel  was  7*14  pounds  to  a  lunse-power  in  an  hour. 
.Tlie  second  voyage  out  was  in  March  IBXi;  she  started  from  HevoetaluTson 
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the  1st  of  the  month,  and  arrived  at  Surinam  on  the  2oth  of  tlie  month,  and 
anchored.  The  greatest  distance  ruu  in  any  twenty-fuur  hours  on  this 
passage,  was  207  mika,  witih  the  poi#er  of  nib  and  ateam  united.  The 
fiiea  were  up  thiiteen  daya  dghteen  hoon,  hot  ateam  was  employed  o&Mie 
Oofy  a  amall  portion  of  thb  time,  whilat  tiie  vessel  was  sailing  without 
•team  from  the  15th  to  the  24th  of  the  month,  inclusively.  The  weather 
•was  generally  favourable  during  this  passajre.  The  third  voyajre  was  per- 
haps better  suited  to  try  tlio  fitness  of  a  steamer  to  navi^Mte  the  ocean 
generally,  as  she  had  to  encounter  "  several  severe  gales  and  liurricanea, 
during  whidi  tiie  maehmeij  woriced  without  intemption  or  accident.'' 

Thme  voyagea  aupplied  data  whidi  might  be  wed  whenever  the  ^irit  of 
cntefpriae  should  make  the  Athmtie  ocean  the  aphera  of  ateam-navigatiim, 
on  the  part  of  Great  Britain. 

In  the  year  1832  the  Royal  William,  of  liJOO  tons,  and  180-horsc  power, 
made  a  voyaprc  from  Pk  ton  in  Nova  Scotia,  to  Kupland,  and  arrived  at 
Portsmouth,  having  steamed  the  wliole  distance,  in  twenty  days,  bhe  had 
been  built  at  Qnebec  for  a  company,  to  nm  between  Qnebec  and  Haliftx, 
and  her  enginea  were  oonatracted  at  St.  Maiy'a  finmdiy,  Montreal;  but 
instead  of  being  employed  according  to  the  original  plan,  ahe  waa  add  to 
the  Portuguese  goveniraent. 

In  1835,  tliat  object  gained  some  attention  in  England  ;  and  the,  resiUt 
of  that  attention  was  the  formation  of  the  (ircat  \V(  stern  steam-ship  com- 
pany, in  1836.  Captain  (.'hristophcr  Claxtou,  ii.jS.,  was  one  of  the  most 
active  of  the  indnridnals  engaged  in  that  object.  It  devolved  on  him  to 
odUeot  the  inlinmiation  on  which  the  plana  and  proceedinga  the  oompaaj 
should  be  baaed.  It  iqipeared,aa  the  result  of  aUthia  infi»rmatiom,''thal^ 
for  the  purpose  of  carrying  cai^  as  well  as  passengers,  the  most  apeedj 
and  certain  passage,  the  greatest  economy  of  power,  and  the  best  assurance 
of  a  profitable  return  for  the  capital  invested,  would  recpiire  a  vessel  of  at 
least  1200  tons.''  *  It  was  estimated  that  the  passage  irom  England  to 
America  by  a  veaael  of  that  aiae,  properly  conafcriMsted  and  fitted,  would  be 
considerably  lesa  than  twenty  diq%  and  the  return  made  in  thirteen  daya ; 
whereas  the  average  outward  passage  of  sailing-padceta  between  Liverpool 
and  New  York  was  thirty- si-x,  and  the  homeward  passage  twenty-four  daya. 

Upon  the  information  thus  gathered,  and  conclusions  arrived  at  there- 
from, the  company  built  their  first  vessel,  the  Gm//  Western,  of  the  follow- 
ing dimensions,  tonnage,  and  power :  length  between  the  perpendiculars 
212  feet,  over  all  286;  extreme  breadth  of  beam,  85  feet  4  inches ;  depth 
of  hold '28  feet  8  inches;  load-draught  of  water,  16  feet;  burthen  in  toni^ 
1340 ;  engmea,  400-lunae  power,  constructed  by  Mesara.  Maudday,  Son^ 
and  Field. 

The  Great  fFe$tem  waa  complete  and  ready  for  sea  in  the  spring  of  1888^ 


*  OSptain  Claxton't  ilcport,  let  January,  1836. 
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•nd  WM  adfortiied  to  make  her  fint  voyage  from  Bristol  to  New  Toilc,  ftt 
April.  The  oh^ect  of  cetablidiiiig  a  Ime  of  comwumlratrom  between  Great 
Britain  and  the  United  States  of  America,  waa  now  regarded  aa  io  impor- 
tant, tliat  there  were  at  least  three  competitors  for  the  honoar  of  making 

the  first  voyage  across  the  Atlantic.  The  first  of  these  was  the  Great 
Western.  She  liad  been  completed  in  her  fittings  in  the  river  Tliaraes, 
and  setoff  from  London  ou  the  morning  of  the  dlst  March,  on  her  passage 
to  Briatol,  whicb  had  been  adrertiMd  aa  the  p<wt  of  her  defHrtiDe  fat  K«ir 
York  on  the  7th  of  ApriL  la  this  pamage  ehe  waa  antgect  to  a  enudl 
accident,  in  the  combiutioil  of  some  felt,  which  had  been  placed  too  hi^ 
np  on  the  boilers ;  and  it  appears  that  the  alarm  produced  by  this  untoward 
event  acted  prejudicially  to  her  first  passage,  as  she  took  out  then  only 
seven  passengers.  The  speed  on  this  passage  down  the  chanuei  was, 
however,  most  encouraging  to  the  proprietors,  the  average  speed  from 
London  to  Bristol  being  12*88  milea  an  honr.'C  The  next  steaaur  to  con- 
tend finr  this  honour  was  the  8Mm,  bdonging  to  the  St.  George  steam- 
packet  company,  and  chartered  by  them  to  the  British  and  Americaa 
steam-navigation  company,  to  be  employed  by  tl»em  till  their  new  vessel 
(the  British  Queen)  should  be  ready.  The  third  cundidate  for  this  distinc- 
tion y>T\»  the  Columbus ;  she  was,  however,  too  late  in  her  preparations  to 
appear  on  the  scene  of  actual  competition ;  and  the  trial  was  made  by  the 
two  others. 

The  Skim  left  Cknk  on  the  moniing  of  the  4lli  of  April,  1888,  bound 

for  New  York,  baring  on  board  thirty  state-cabin,  twenty -nine  fore-cabin, 
and  thirty-five  steerage  passengers ;  and  she  arrived  at  New  York  in  the 
e%'ening  of  the  22nd.  The  Great  Western  left  Bristol  on  the  8th  of  that 
month,  anrl  arrived  at  New  York  on  the  morning  of  the  23rd.  The  passage 
determined  the  relative  powers  of  speed  most  conclusively  in  favour  of  the 
Great  Wedem;  this  ship  having  left  Bristol  >bitr  days  cfter  the  Sbrmt  left 
Cork,  and  having  therefibre  a  greater  distance  to  mn  1^  mom  than  900 
milea,  she  nevertheless  arrived  eight  hours  after  the  Sirius.  A  contem- 
porary journal  says,  "  Their  arrival  appears  to  have  created  even  a  stronger 
sensation  in  New  York,  than  their  departure  in  England  ;  and  not  unna- 
turally ;  the  winning-post  is  always  a  place  of  keener  interest  than  the 
Starting-post.  In  this  case  abo  there  were  two  starting-posts,  but  only  one 
gosL"  Their  retom  from  Ameriea  eonHmied  Ae  eridoioe  of  tiie  relative 
merits  of  the  two  vessda  which  had  been  borne  by  their  outward  paasage : 
the  Srku  left  New  York  on  the  Ist  of  May,  in.  the  afternoon,  and  readied 
Tifanonth  in  the  evening  of  the  18th,  being  over  seventeen  days  on  the 
passnge  ;  the  Great  Western  left  New  York  on  the  7th,  and  arrived  at  Bristol 
on  the  22ud,  having  run  the  passage  in  exactly  fourteen  days,  and  beaten 


*  Gvil  EngiMer  and  Arohiteet*s  Jonraal,  Hay  1838 :  dktaafls^  670  idles ;  time,  AS 
boon,  not  indttdfaig  e|  hours'  stoppage,  on  aooouU  of  the  aodd«iit. 
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the  Sirius  at  the  rate  of  about  two  miles  an  hour  on  the  passage.*  The 
estimation  of  which  the  Great  Wtttem  was  worthy,  seena  Bot  to  lunre  been 
disparaged  at  New  York  by  the  acddent  wludi  bad  exoitod  fcan  befon 
aho  left  Sn^and,  aa  die  bWDi^  bome  aizty-oz  paaiengera,  6,656  ]etten» 

and  1,760  newspapers,  besides  a  quantity  of  merchandise. 

The  Great  Western  kept  steadily  to  her  object ;  and  no  sooner  had  her 
proprietors  witnessed  the  splendid  results  of  their  enterprise  in  the  return 
of  that  vessel  from  her  first  voyage,  than  they  met  and  determined  to  build 
anoiber  ateam-Teaael  for  the  same  trade,  of  even  greater  tonauige  tbaa  thia 
abip.  Sbeaetoffonberaeoondoatwaidpaaaage  ontbeSndof  June,  and 
BRirad  at  New  York  on  fbe  I7th,  oonipletnig  tbe  nni  in  lirarteeik  daja 
aizteea  bours,  hanng  taken  out  fifty-seven  paaaengera.  Her  next  vetom 
was  accomplished  in  twelve  days  fourteen  hoiu:^. 

The  arrangements  for  tlie  two  rivals  in  their  second  voyage  did  not 
show  the  same  cutting  competition  as  had  marked  their  first  passage  out- 
varda;  for  tbe  8iHm  bad  itaited  aooa  enough  to  anive  at  Neir  York  on 
the  day  after  the  Greai  Wettem  left  "Rngland.  After  making  tbia  aeoond 
voyage  from  liverpool  to  New  York  and  bade,  tbe  Siriiu  was  taken  df  tbe 
Um,  and  sent  early  in  August  with  passengers  from  London  to  St.  Peten- 
burg.  The  vacancy  thus  made  by  the  withdrawal  of  the  Sirius  was,  how- 
ever, immediately  filled  by  the  Ruijal  William,  winch  left  Liverpool  on  the 
5th  of  July,  bound  to  2sew  York.  On  tlie  21st  of  that  month,  the  Great 
WaUm  left  Briatol  on  ber  third  voyage,  carrpng  out  at  tbia  time  181 
paaafmgeia ;  abe  peribrmed  die  paaiage  in  foniteen  daya  and  eighteen  boiua. 

The  Great  Western  eootiniied  to  occupy  tbe  line,  irrespectively  of  com- 
petition,  although  the  government  refused  the  tender  of  the  Great  Western 
company  for  the  conveyance  of  the  North  American  mails,  and  subseqoently 
contracted  with  Mr,  Cunard  to  perform  that  service  from  Liverpool. 

It  was  in  the  winter  of  1839  that  Mr.  Cunard  came  to  England,  and 
first  propooed  bia  plana  to  the  government  Ibr  tbu  object ;  f  and  tiie  reaolt 
of  that  pn^oaal  waaa  eontraet,  that  be  ahooUl  establiab  and  maintain,  for 
aevoi  yeara,  aline  of  steam-packets,  of  larj^^c  size  and  power,  to  leave  Liver* 
pool  twice  each  month  for  Halifax,  and  leave  Halifax  as  often  for  Liverpool, 
conveying  the  post-oflSce  mails.  The  effect  nf  this  arrangement  was  a  great 
increase  in  the  facihties  of  traveUmg  and  conveying  information,  as  the 
number  of  vessels  was  required  to  be  such  that  they  could  leave  at  certain 
and  abort  interfala  of  time.  Three  Teaaela  were  at  fint  supposed  to  be 
enon^  for  tbia  aenrioe.  ICr.  Canard  tbevefine  conferred  with  Mr.  Bobert 
Napier,  of  Glasgow,  and  forthwith  made  arrangements  with  Mr.  J.  Wood, 
of  Greenock,  for  the  building  of  the  Acadia,  Britannia,  and  CSoMoata,  and 
with  Mr.  Napier  for  the  conitmction  of  their  enginei. 


*  Description  r.f  the  drmt  fin'tain  steam-ship,  by  oaptais  Claxtoo,  RJf. 
t  ParliaiucnUiry  paper,  Nu.  563,  aeasion  184& 


Digitized  by  Google 


316  A  HISTOEV  OP  NAVAL  ABCHITKCTVRI. 


The  following  were  the  principal  diraeusious  of  tliese  vesaeli,  with  their 
power,  &c. : 


NAMBS. 

t<rT>(cth 
brtwn  n 
perprn . 

uicttlan. 

Rxtreme 
brewlUi. 

rvpth 

in  hiolil. 

Burtken 
io  ton*. 

power  •( 
KDftaM. 

Uiatneter 

Diamattfi 

BfWhML 

No.  of 
toaaju^ 

pOWa 

FM. 

Ft.  1m. 

R.  Im. 

Inchc*. 

Ft.  Im. 

Feet. 

SOS 

34  « 

23  « 

1130 

440 

72 

6  10 

28 

2'bS 

m 

34  0 

32  0 

Hit 

450 

28 

257 

Ctladoais.... 

SOS 

34  6 

82  < 

1139 

400 

38 

The  convcyancr  of  the  mails  was  paid  far  ot  the  rate  of  £2116  from 
Liverpool  to  Halifax  ami  back.  Experionco  soon  showed  that  it  was  neces- 
sary to  employ  fonr  vossi'N,  to  maintain  this  line  with  efficiency  ;  and  in 
18  W,  Mr.  Cunaril  brought  into  that  scnice  the  Cambria  and  Hibernia,  of 
1314  tons  and  fiOO-horse  power,  and  1340  tons  and  GOO-horse  power, 
xeapectively, — the  government  having  agreed  to  give  him  ^£80,000  a-year 
on  condition  of  his  employing  five  boats,  having  them  also  of  largor  mae. 
The  relative  power  to  tonnage  wa>  nearly  the  same  in  these  larj^er  vessels, 
as  that  which  had  been  detennined  for  the  fint  that  were  built  for  the 
same  .service. 

The  following  small  table  and  remarks  were  published  before  Mr. 
Cunard's  larger  vessels  were  built,  and  are  quoted  for  the  interesting 
reaulto  exhibited. 


VctMftMHM. 

Aeatta  

Grim  til  

Ureat  IVeitem . . 
Ontt  UMTfoci . 

BrUM  0mm  .. 

Pretidnt  

JUMfyoo/  (before 
dtentiooi) — 


"  In  the  above  table  I  have  endeavoored  to  plaoe  the  vemeb  in  ^ocdor 
of  ipeed-Hm  average  westerly  paaiage  aenns  tiie  Atlanlic  bmng  smuweed 
to  be  the  work  performed.  The  Oriental  and  Grsai  JVestem  are,  I  think, 
about  equal — as  also  the  Prc'^idf/it  and  Liverpool  (before  pJterations). 

"  It  will  be  observed,  that  though  the  proportion  is  the  same  both  in  the 
Oriental  and  Hritish  Qnt'ni,  yet  it  cannot  be  (juestioncd  that  on  every 
point,  and  most  especially  when  the  vessels  are  deep,  the  Oriental  has  the 
advantage. 


Hnne* 

Propofti* 

>n  of  loBMc* 

powrr. 

Co 

power. 

1200 

440 

1  h.  p. 

:  2|  ton* 

ic:o 

4tO 

1  h.  p. 

:  4  tons 

1340 

450 

1  h.  p. 

:  3  tou 

1543 

404 

lb.  p. 

:  ^t«oM 

2016 

500 

1  h.  p. 

:  4  tons 

2366 

540 

1  k.  p. 

:  4«loas 

1150 

404 

1  h,  p. 

:  SitoH 

Exceedingly  fulL 
10}  knot! 


Fast  when  light,  and  light 

r\ern  brefzc. 
Slow  ttoder  any  dnom* 


Sknr  aad  crank. 
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**  It  may  also  be  mentioned  that  the  Liverpool  has  had  sevi-n  feet  more 
beam  given  her,  and  is  now  393  tons  larger  than  formerly  ;  tiie  proportion 
«f  poww  has,  tbearefore,  been  decreased,  whilst  her  speed  and  weatherly 
qnalitiei  have  been  materially  itumttd, 

"Also,  the  foorfifst  and  best  veneh^  and  wfakh  nay  least  in  thdrBpeed, 
in  bad  weather,  have  more  beam  (in  proportion  to  their  length)  than  the 
other  three. 

"  It  nppeairs  to  me,  tliat  more  depends  on  the  form  a$ui  cotutruciion  qf 
the  vessel,  than  on  having  a  large  engine  power."* 

The  small  discrepancy  in  the  stated  tonnage  which  this  table  may  shoVj 
eompazed  witii  llie  preceding  table,  in  which  the  Acadta  ia  stated,  aooording 
to  oflldal  documents,  to  be  1186,  instead  of  1200  tons,  is  not  sofBeient  to 
afllset  the  general  principle  which  dua  oommunieation  was  intended  to 

illuRtrate. 

The  starting  of  the  British  Qtieen  and  the  President,  though  they  were 
inferior  in  speed,  affeeted  this  line  in  a  commercial  point  ol"  view  ;  and, 
afterwards,  when  the  Great  Britain  began  to  run  (the  President  having,  a 
eonnderable  time  before,  been  kut),  the  extraetdlimiy  diaraoter  of  that 
excellent  ship  placed  her  on  an  enunenoe  to  which  she  was  lodced  up  with 
admiration  by  all  who  were  interested  in  steam  navigation. 

The  Great  Western  Steam-ship  Company  having  resolved  in  1838  to 
bnild  a  second  sliip,  Inrijor  thiin  tlieir  first,  they  resolved  also  to  realize  in 
her  the  utmost  extent  ol  improvements  that  could  be  obtained.  The 
determined  vigour  of  enterprise,  and  ample  resources  of  talent  which 
distiogoished  that  company,  are  too  wall  known  to  need  affirmation  here. 
These  means  were  lolly  nsed  ui  Ae  production  of  the  Gnat  BrUaht,  The 
following  particdars  are  taken  from  captain  Claxton's  interesting  "  Deaerip- 
tion  of  the  Grae/  Briiam  steam-ship.'' 


VNHl'cltaBe. 

Of  keel. 

LcnuUi 

Between  the 

perpemUcalm. 

OTcraU, 

brejdlb. 

in 
hold. 

Mr»n  load- 
drauirht 
uf  water. 

Tonnage 
by  old 

mouure* 
mtDl. 

Uw- 
place- 
mem  is 
lone. 

Hone- 
power 
of  en- 
ginec. 

289 

feet. 
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16 
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3443 
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2964 

1000 

In  two  respects  the  building  of  this  ship  was  a  gigantic  experiment :  in 
the  use  of  material,  and  the  deacription  of  propdler.  In  comparison  of  the 
OmU  BrUaki,  all  that  had  yet  been  done  in  the  bmlding  of  iron  vessels, 

was  almost  in  miniature.    But,  whatever  was  deficient  in  experience,  was 

supplied  here  by  sound  and  intelligent  reasoning,  in  every  way  reflecting 
honour  on  those  who  deduced  tlu'ir  accurate  results  from  so  limited  premises. 
Mr.  Paterson,  who  had  built  the  Great  Western,  furnished  the  lines  for 


•  Lstier  from  "B,**  in  tiw<  Giva  BagSassr  sad  Axehitsel*s  Joonsl,*  Jaaaaiy  1841. 
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the  Great  Britain ;  the  keel  waa  laid  down  in  July  1839 ;  and,  until  the 
works  bad  advanced  about  seventeen  months,  it  was  intended  that  she 
should  be  propelled  with  paddle-wheels.  Dunug  this  time,  the  Arehimede*, 
fitted  widi  Mr.  Fkands  Petit  Smith's  eorev-propeller,  wai  detebping  the 
powen  of  that  inifarament.  Withont  enterinc  into  l3ie  deteile  of  tliie  pco- 
oeeding,  which  will  have  its  apprqpriete  place  further  on,  we  remark  that, 
firom  what  was  shown  in  the  working  and  effect  of  the  screw-propeller  of 
the  Archimedes,  captain  Richard  Burridgc,  R.N.,  hail  expressed,  in  a  letter 
addressed  to  the  "  Directors  of  the  ship  propeller  company,"  in  December 
1839,  his  hope  of  its  being  fitted  to  an  Atlantic  steamer.  In  the  following 
Mttjr,  when  die  Board  of  Admiralty  aent  captain  duqppdl  and  Mr.  lioyd  to 
eiamine  into  and  rqfKirt  upon  the  merita  of  this  M9ew»  aa  oompand  with  the 
ordinary  paddle-wheels  applied  to  her  Miiieaty's  mail-packets  on  the  Dorer 
station,  those  merits  were  brouglit  more  successfully  before  the  attention  of 
scientific  and  nautical  men,  and  were  the  subject  of  a  host  of  testimonials. 
Amongst  the  admirers  of  the  screw-propeller  was  captain  Claxtou,  the 
managing  director  of  the  Great  Western  steam-ship  company.  The  intereat 
wUdi  it  poaieaied  at  the  point  of  time  when  tliat  company  was  bnOding  the 
lufguA  ship  in  the  world,  led  the  directon  to  zeqaest  tlieir  eon- 
sulting  engineer,  Mr.  Brunei,  to  consider  the  subject  of  the  screw-propeller, 
with  the  view  to  its  being  applied  to  the  Great  Britain.  The  observations 
and  experiments  which  he  accordingly  made,  and  the  consideration  which 
he  devoted  to  it,  convinced  him,  against  bis  prepossessions,  that  the  screw- 
propeller  waa  superior  to  paddle-wheels,  on  several  grounds ;  and  that  the 
idiole  qneatkm,  fyily  looked  at,  aboiwed  that  it  waa  deaiiable  to  employ 
thiaaofftofpiopeller  instead  of  paddle-wheeb  in  that  ship.  Acting  on  the 
advice  which  Mr.  Brand  gtife^  tiie  divectoca  resdved,  in  Deoember  1840, 
to  adapt  the  ship  to  the  screw ;  and  all  the  arrangements  were  from  that 
time  made  with  the  >  lew  to  this  object.  The  same  boldness  of  enterprise, 
and  the  same  confident  reliance  on  deductions  from  facts  ascertained  on 
a  small  scale,  are  observable  in  the  resdntiaii  to  employ  the  screw,  that  were 
shown  in  the  determination  to  use  iron  as  tlw  material  of  the  hnU;  andtim 
result  has  in  each  case  vindicated  a  procedure  grounded  iqwn  &cts  of 
so  circumscribed  experience,  that  the  directors  seem  to  have  been  the 
objects  of  but  little  sympathy  before  the  performance  of  the  vessel,  with 
the  screw,  proved  the  soundness  of  the  reasoning  on  which  it  had  been 
adopted. 

The  Greai  BrUabt  waa  lannched  on  the  19tli  of  July  1848.  Tlie 
machinery  was  otmstmeted  on  the  woHes  of  the  company,  as  no  engineer 
seemed  willing  to  undertake  the  task  under  a  contract.   The  result  of 

fitting  the  engines  into  the  ship  at  the  works  was,  that  thna  dw  WIS  too 

much  deepened  to  pa-ss  out  of  the  dock,  until  some  alteration  was  made, 
causing  a  detention  of  a  few  months.  This  huving  been  made,  the  Great 
Britain  was  released,  and  made  her  first  experimental  trip  on  the  12th  of 
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December  1844,  the  conduct  and  result  of  which  were  stated  in  a  letter 
from  Mr.  Guppy,  the  company's  engineer,  to  the  directors,  dated  the  17th 
of  December.  "  The  engines  conunenoed  working  at  six  to  eight  revola- 
tiooB  per  numite,  and  tiiis  speed  was  gradnally  increased  to  twelve  to 
tfiiitfien  leroliiliooa.  The  Tdodty  acqmnd  by  l3b»  vend  during  this  time 
vas  exactly  that  whidi  bad  been  intended,  being  at  the  rate  of  one  knot 
per  hour  for  every  one-and-a-lialf  revolution  of  the  engines  per  minute — 
thus  twelve  revolutions  gave  exactly  eight  knots.  In  this  manner,  the 
ship  proceeded  to  the  Holms,  where  some  evolutions  were  performed,  with 
the  view  of  trying  how  she  steered,  and  it  was  ascertained  that  she  was 
▼ery  completely  under  the  eominandof  the  hdatt.  On  tiie  return  to  King- 
xoad,  tbe  speed  waa  increased  to  rather  mora  than  sixteen  revolutions  per 
minute,  when  her  rate  of  gtring  waa  ascertained  to  be  eleven  knots.  At 
thistimethoTolocitycf  the  screw  through  the  water  was  1218|  per  minute. 

Eleven  knots  are  1115^ 


Leaving  only        103^  feet  for  the 
of  the  screw.  In^vdier  wordB,  font  1000  miles  that  the  screw  shall  ad- 
vance through  the  water,  the  progrem  of  tiie  ship  win  be  916  miles.  Forthe 

purpose  of  comparison,  I  have  rebrred  to  Mr.  Brunei's  report,  wherein  I 
find  that  on  the  best  average  voyages  of  the  Great  Western,  for  1000  miles 
that  her  paddle-wheels  should  advance,  she  progresses  only  787 :  and  with 
these  experiments  with  the  Archimedes,  on  which  he  founded  his  report, 
while  her  screw  should  have  advanced  1000,  she  actually  only  progresses 
775  miles." 

The  Onai  Britak^t  career  was  short;  it  had,  nevertfadese,  tiie  imme- 
diate advantage  of  reducing  the  fluM  across  the  Atlantic,  considerably, 
owing  to  the  relatively  smaller  expense  of  working  so  large  a  sliip.  And 
the  unfortunate  event  which  stopped  her  course  of  service,  has  supplied 
another  proof  of  the  excellence  of  iron  as  a  material  for  ship-building. 

Soon  after  the  Atlantic  ocean  began  to  bensvigated  regularly  by  steam- 
vMaeis,  the  importance  of  a  better  means  of  communication  between 
England  and  the  West  Indies  led  to  the  formation  of  n  voy  respectable 
and  influential  company  for  the  accomplishment  of  that  object.  The 
"  Royal  Mail  Steam  Packet  Company  "  having,  therefore,  built  a  sufficient 
number  of  large  steam -vessels,  suited  to  the  character  of  the  service,  in  1841, 
entered  into  a  contract  with  the  Board  of  Admiralty,  in  December  of  that 
year,  for  the  conveyance  of  the  poetmfficemaib  between  England,  the  West 
Indiesy  and  the  gulf  of  Meadco,  by  the  employment  of  not  leas  than  fourteen 
ataam-vcMds,  ten  of  wbidi  should  be  of  400-horse  power,  or  more,  and  the 
other  four  of  at  least  250>lione  power,  for  interwoolonial  service.  This 
service  has,  therefore,  been  executed  by  the  regular  departure  from 
England  of  two  packets  in  each  month.  The  contract  price  for  this  is 
£Z40,000  a  year.   The  general  character  and  regular  performances  of  the 
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vtendi  belonging  to  ihii  company,  u  weU  a>  of  fhote  belonging  to  tbe 
Peninsnlar  and  Oriental  company,  Mr.  Canard's  and  other  padieta,  have 

established  and  maintained  the  claim  of  steam-vessels  to  assured  confidence 
in  their  fitness  fioor  any  servioe  that  is  likely  to  be  required  of  padceta  on 

the  ocean. 

From  the  time  whcu  steam -packets  Ijc^an  to  be  employed  in  the  con- 
veyance of  foreign  mails,  those  which  conveyed  them  to  the  ports  iu  the 
Peninanla,  the  Mediterranean,  and  the  West  Indies,  afcarted  from  and 
anived  at  Fabnouth,  until  Sqitember  1843 ;  at  that  time,  the  anangementa 
were  altered,  and  Sontliampton  has  ever  since  been  tlu  it-  station. 

When,  sometime  later,  the  "Pacific  steam  navigation  company"  was 
formed  for  the  employment  of  steam-packets  in  the  Pacific  ocean,  in  addi- 
tion to  other  etiorts  that  were  made  in  this  country,  and  by  foreign  nations, 
to  extend  and  amplify  the  advantages  that  steam  navigation  supplies,  which 
are  not  neeessaxy  to  be  particularised  her^  there  were  few  obvious  wants 
that  audi  acoonunodation  would  supply,  remaining  uniq^arded  by  the 
various  companies  formed  for  this  purpose. 

We  need  not  extend  these  remarks  fiu^her,  to  show  how  rapidly  steam- 
navigation  lias  enlarged  the  splicre  of  its  operations  to  all  parts  of  the 
world,  developing  at  the  same  time  the  magnitude  of  its  importance.  Per- 
haps no  power  of  physical  effort  under  the  control  of  man  has  ever, 
within  so  short  a  space  of  time,  produced  results  contributing  in  such 
variety  of  ways,  and  to  so  great  an  extent,  to  the  oomfbrt  and  convenienee 
of  civilised  nations  generally,  as  that  of  steam  has.  And,  as  a  means  of 
conveyance,  it  has  siirp,''.sscd  every  other,  in  tlic  comforts,  and  rcgnlarity, 
and  despatch,  uhich  tra  ellers  have  ever  had  at  their  command  ;  and  which, 
whiliit  it  has  diminished  the  iuconvenicuces,  has  diminished  also  the  expense; 
and  has  rendered  far  more  easy,  and,  in  many  cases  given  a  practicability 
to  the  social  cmnmiiniwitifms  by  which  the  best  feelings  of  society  sre 
cherished. 

The  ingenuity  which  has  been  engaged  concurrently  with  commercial 
enterprise,  has,  from  tlie  early  stage  of  steam  navigation  to  the  present 
time,  gone  along  with  the  obvions  wants  of  the  public,  in  adapting  the 
capabilities  of  steam-vessels  to  acknowledged  necessities ;  and,  if  iu  some 
periods  of  its  brief  history,  it  has  not  fully  kept  pace  with  them,  it  hat 
speedily  endeavoured  to  nuke  amoidB  for  past  deficiency  by  labouring 
to  overtake  thcae  mmts.  The  lUlowing  fists  of  steam-vesacds,  with  the 
dimensions,  power,  and  other  particulars  of  detail,  Mfill  show  very  much  of 
tlie  character  of  commercial  stc;mi  navigation  when  it  was  ada])ted  only  to 
rivers, — as  it  improved  under  suecc.-sivc  changes, — and  in  the  luUy-cxpaiuU  d 
excellence  iu  wliich  it  is  well  known  lit  the  present  time,  on  some  of  the 
most  important  lines  of  traffic.  Tbe  sections,  which  are  given  in  the 
plates,  stUl  fiirthw  show  how  diange  has  acounpanied  eiqperience,  general^ 
resulting  directiy  in  improvement,  or  leading  indirectly  to  it. 
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The  preceding  Tables  show,  with  more  precision  than  could  otherwise 
be  shown,  the  gradual  and  continuous  enlargement  of  steam -vessels,  to 
meet  the  growing  wants  for  which  they  were  provided.  At  the  same 
time,  they  are  intended  to  sene  for  reference  to  constructors,  in  deter- 
mining some  of  the  principal  elements  of  the  body.  It  was  considered 
desirable  to  include  some  other  elements  wliicli  affect  their  speed  and 
general  good  qualities ;  but  this  was  not  found  to  be  practicable  to  such 
an  extent  as  would  supply  data  for  general  comparison.  And  even  if 
the  required  elements  could  have  been  more  fully  obtained,  and  the  per- 
formances of  the  rcsiKJctive  vessels,  with  reference  to  their  construction, 
were  yet  unknown, — we  must  have  regarded  the  vessels,  as  to  the  elements 
in  question,  as  undetermined  experiments.  So  far  as  the  principal  ele- 
ments could  be  obtained,  the  Tables  contain  no  inconsiderable  number  of 
the  best  steam  ships  and  vessels  that  have  been  built  in  private  senice. 
For  the  information  they  contain,  the  author  is  indebted  to  the  kindness 
of  Captain  Chappell,  R.N.,of  the  Royal  AVest  India  Mail  Packet  Company, 
Captain  Claxton,  R.N.,  late  of  the  Great  Western  Steam-ship  Company,  the 
Directors  of  the  Peninsular  and  Oriental  Steam-ship  Company,  Mr.  Brown, 
of  the  firm  of  Boulton  and  Watt,  Mr.  Robert  Napier,  Mr.  Rithcrdon, 
Mr.  Field,  and  other  gentlemen. 


Google 


SAFETY  OF   TUE   M.VlHlNEUV    IN   WAR  STKA.MKUS. 


827 


We  have  regarded  steam  navigatioiij  its  pn^rasi  and  its  importance,  not 
only  nationally  but  uuivcrsally,  in  commerce. 

The  next  aspect  under  wliich  it  is  to  be  viewed  is  more  limited,  and  j  et  it 
is  deeply  importaat  as  a  national  object :  it  is  its  use  in  war.  The  geo- 
graphical character  of  Great  Britain,  whidi  bM  always  magnified  the 
imp<Mtanoe  of  her  navy,  now  shows  how  dependent  the  nation  most  be  on 
an  efficient  coast-guard  of  armed  steamers,  in  the  erent  of  another  Euro- 
pean naval  war.  Foreign  preparations  are  a  warning  of  this  necessity ;  and, 
indeed,  the  whole  plan  of  naval  warfare  is  likely  to  bo  so  materially  changed 
by  means  of  steam-vessels,  that  it  is  evidently  ntcessHi  v  to  have  steam- 
ships capable  of  undertaking,  or  of  aiding  in,  every  class  of  its  operations. 

Officers  of  great  talent  and  experioioe  hare  given  cnirmcy  to  ideas  aa  to 
the  required  oonditions  of  steam-vessels  for  the  several  classes  of  naval 
service  in  contemplation,  and  steamers  have  been  built  with  some  reference 
to  the  particular  sennces  in  which  it  it  mpposed  they  will  be  required ;  it  is, 
however,  doubtful  wlu  thor  anv  steam  \mvy,  that  would  be  of  much  use  to 
this  country  in  war,  must  nut  hf  materially  diflerent  in  its  character  from 
the  vessels  of  which  the  bulk  of  the  present  steam  navy  consists.  Several- 
oonaideTations  demand  a  great  change :  the  machinery  ought  to  be  depressed 
bdow  the  level  of  common  danger  firom  shot  j  and  economy  requires  that 
steam-veasds  employed  in  war  should  be  perfect  8ailing-\'essels  in  every 
respect,  as  well  in  the  position  as  in  the  power  of  sail.  The  conditions 
proper  to  their  sailing  qualifications  should  be  determined  frst ,  and  the 
disposition  of  the  machinery  should  follow  in  secoudarv-  order,  as  it  is 
certain  that  the  best  adjustment  of  the  saihi  and  of  the  macliiuery  may  be 
made  in  the  same  ship. 

The  great  diange  which  it  appears  will  be  necessary  to  the  competency 
of  a  steam  navy  is  that  of  substituting  the  screw  propeller  for  paddle-w  heels, 
in  armed  steam -vessels ;  using  this,  however,  as  an  auxiliary  power,  being, 
independently  of  this,  perfect  sailing  vessels.  When  one  considers  the 
general  uses  of  \  csscls  entrap;!  d  in  war,  it  is  hardly  possible  to  regard  those 
which  have  only  bow  and  stern  guns  as  being  anything  more  than  auxiliary 
vessels.  These  are,  however,  almost  all  that  steam-vessels  generally  pro- 
pdled  by  means  of  paddle-wheels  are  adapted  to  use.  It  is  proved  to  be 
piacticable  to  place  the  machinery,  boilers  and  steam-chest,  below  the 
water-Uue  in  large  steamers,  and  SO  one  of  the  greatest  dangers  is  obviated ; 
but  still  the  shaft  and  connecting  gear,  as  well  as  the  paddle-wheels,  are 
liable  to  be  damaged  by  shot,  particularly  in  broad-side  exposure.  There 
is  not  the  same  iacility  of  protecting  the  machinery  of  small  paddle-wheel 
steamers.  The  vertical  cylinders,  as  weE  as  the  boilers,  require  a  depth 
beycmd  what  tiie  hold  of  small  vessels  will  allow,  and  they  are  tmavoidably 
exposed.  Injury  to  the  madunerjr  would  take  away  the  one  grand  feature 
of  superiority,  and  reduce  the  paddle-wheel  steam-vessel  below  the  quaUfi- 
cations  of  a  sailing-vessel.  Until  the  conditions  of  naval  steamers  can  be  so 
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determined  that  there  is  a  reasonable  probability  of  tlicir  sustaitiiuj?  such 
en^agenioiits  as  they  are  intended  to  {?o  into,  without  the  iinrainent  haz;trcl 
of  being  iiuniediately  disabled,  dependence  on  them  in  warlike  operations 
generally,  must  be  extremely  precarious.  Theae  couditioiia  are  practicable 
— ^with  the  acrew-propelter. 

The  late  bond  of  Admiffllty  oontemplated  an  impfovemeiit  in  the 
duuractcr  of  naval  ateamen,  ia  ordering  tlie  Odin  to  be  built  capable  of 
cnrryinfjijroadside  armament  on  tlie  main-deck;  that  object  was  accomplish- 
ed, subject,  nevertheless,  to  the  too-elevated  position  of  the  machinery.  Sir 
Charles  Napier  sought  to  avoid  this  danger  in  the  Sidon.  His  success  has 
naliied  only  a  part  of  the  qualifications  fox  wariike  service  that  are  attainable. 

There  have  been  few  fiuits  connected  with  the  tteam  navy  more  gmeraUy 
and  nune  fercildy  claiming  attention,  than  the  amaU  amoont  of  armament 
relatively  to  the  burthen  of  the  veasda  and  horse-power  of  the  machinery. 
This  \ras  not  a  defect  necessarily  connected  with  the  earUest  efforts  made 
in  this  direction  ;  it  has  been  a  fact  jussociatcd  with  the  line  of  efforts  down 
to  the  present  time;  and  where  a  better  disposition  has  been  made,  there 
we  see  the  exceptions.  Two  or  three  facts  may  suffice  for  illustration.  In 
1848  the  ROrikiakm  waa  boilt  of  1 641  tons,  having  maduneiy  of  800  hone- 
power;  but  her  w^ht  of  metal  thrown  waa  only  473  ponndi.  Farther,  the 
quantity  of  sail  carried  has  been  very  imall  in  relation  to  the  dimensiona 
of  the  ships  ;  so  that,  generally,  the  i)ow('r  of  sail  in  war  steamers  has  been 
merely  auxihary,  and  hence  the  constunt  expenditure  of  coals  for  almost  all 
purposes  of  locomotion,  as  if  there  had  been  no  such  thing  as  wind.  The 
quantity  of  sail  carried  by  the  Retributum  'ial7,l9'Z  square  feet :  a  perfect 
aailing  ship,  of  the  same  tonnage,  wonld  have  83,000  aqoare  feet.  The 
enor  d  making  steam  the  principal  power  rather  than  that  of  wind  on  the 
sails,  has  been  making  the  cost  of  coals  for  such  a  ship  abont  fifty  poundi 
sterling  per  day  '^»f  twenty-four  hours.  This  excessive  expenditure  has 
been  lately  restrained  by  the  board  of  Admiralty,  the  use  of  steam  being 
now  sanctioned  only  when  it  is  necessary  to  use  it,  through  the  want  of 
wind,  or  ou  account  of  its  being  unfavourable.  This  general  condition 
inddent  to  naval  ateam-vessds  ahowa  the  importance  of  making  Ihem  com> 
plete  sailing  vessels. 

The  Odin  of  1400  tons,  with  engines  of  560  horse-power,  is  armed  to 
throw  6G-1-  pounds  of  metal,  and  she  carries  14,853  square  feet  of  canvass: 
still  it  must  he  acknowledged  that  she  is  an  imperfect  sailing  vessel.  Great 
difficulty  has  been  experienced  in  luiiting  in  the  same  vessel  the  two  quali- 
fications— of  sailing  and  steaming — in  theur  fullest  reqxiired  degree.  This 
difficulty  was  not  overcome  in  the  Odm;  the  position  of  the  machineiy 
had  been  so  determined  tiiat  the  masts  ooold  not  be  fixed  in  their 
proper  places ;  bat  it  has  lince  been  surmounted  in  other  ships ;  and  both 
the  quantity  and  position  of  sail  are  determined,  upon  the  principlea 
which  are  appUed  to  determine  the  like  conditions  in  sailing  ships. 
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A  stnam  navy  fully  fit  for  its  purpcMM,  flan  hardly  be  expected,  without 
ensuring'  perfect  safety  to  the  machinery.  Paddle-wheels  exelude  this; 
aud  it  is  now,  therefore,  important  that  these  should  give  place  to  the 
•ereir-propeller.  There  are  no  insurmountable  difficulties  in  uniting  and 
uring  the  power  of  nil  and  diet  of  iteam  with  llie  warew,  as  then  are  ihHk 
paddle-wheds*  The  aooner,  thevefofe,  tiiat  theaej  and  other  oooadentionfly 
lead  to  the  abandonment  of  Ac  use  of  paddle-wheeb  in  aU  steam-vessels  to 
be  used  in  war  on  the  ocean,  and  to  the  use  of  the  screw  propeller  in  their 
stead,  the  sooner  will  Eiij^laiul  have  a  steam  navy  worthy  of  the  expectations 
which  rest  on  such  an  object.  Paddle-wheels  may  \ct  have  their  advan- 
tageous use  in  small  steamers  which  are  intended  to  penetrate  into  rivers 
and  other  shallow  water. 

On  the  earliest  attention  fp^vea.  hy  the  board  of  Admiralty  to  the  nae  of 
steam-vessels  for  any  purposes  in  the  navy,  the  following  passages  are 
quoted  from  sir  John  Barrow's  Auto-bio^phy,  considering  that  no 
person  had  better  means  than  he,  of  knowing  not  only  the  general  naval 
events  of  his  time,  but  also  the  grounds  and  objects  of  any  new  plans 
that  were  introduced. 

"  LordMfllfiUewas  ever  anziooa  to  patroniae  any  project  decidedljadn^ 
tageonatotiienavy.  Infiust^itistohimthatwe  owethe  firstintrodnetioa 
of  the  application  of  steam,  as  a  locomotive  power,  tu  the  ships  of  tiie 
navy.  So  early  as  the  year  1815  he  directed  the  Navy  Board  to  cause  a 
doop  to  be  built  of  the  name  of  Conyo,  and  to  order  a  steam-engine 
suitable  for  her  from  Boulton  and  Watt,  to  be  used  aa  a  trial  in  a  ship  of 
war.  When  ready,  early  in  the  following  year,  the  engine  was  ordered  to 
be  sent  to  Plymouth,  where  it  might  be  nsefol  for  pumping  water.  The 
CoHffo  was  ordered  to  be  fitted  up  aa  a  sailing  venel,  to  be  commanded  bj 
Cq»tain  Tucker"  (Captain  James  H.  Tockej)  "on hia intended expeditiaii 
to  explore  the  African  river  of  that  name. 

"  What  objections  may  have  occasioned  this  change  I  forget,  but  while 
this  was  going  on  the  ingenious  Brunei  took  up  the  question  of  steam- 
navigation  ;  stated  all  the  ditliculties  that  occurred  to  him — one  of  which 
was  the  external  fitting,  or  propelling  apparatna— and  he  undertook  to 
obviate  this  olgeetian  by  a  practical  experiment.  There  had  been  a  steam- 
Teasel  built  a  couple  of  years  befoiie,  called  the  Rejgeni,  I  believe  by  a 
private  individual,  and  purchased  as  a  packet  to  run  from  Margate  to 
London.  He  says,  '  On  the  Dth  July,  1810,  the  Regent  left  Margate  with 
a  stnuig  gale  of  wind  blowing  right  a-heml,  and  against  a  very  strong,'  tide. 
When  out  at  sea  the  gale  increased  very  much,  and  the  sea  broke  over  the 
Teasel  finr  several  hoars.  The  covering  of  the  wheels  waa  atove  in;  they, 
however,  reoeiTed  no  injnry,  thoni^  th^  were  now  and  then  overwhehned. 
The  steam*engine  yielding  gradual^,  and  finr  a  moment,  to  a  greater 
power,  was  soon  in  action  again. ^ 

"  Lord  Mehille,  in  reply  to  Mr.  Brunei's  enconraipng  letter,  says, '  That 
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the  Board  deem  it  onneoessary  to  enter,  at  present,  into  the  oonndenitiim 
of  the  questbn,  as  to  hov  tu  the  pover  of  tiie  ateam-engine  may  be 
made  applicable  to  the  genend  pniposcs  of  navigation ;  but  as  it  would  be 
attended  with  material  advantage  to  his  Majesty's  service  if  it  could  be 
used  for  the  purpose  of  towing  ships  of  war  out  of  harbour,  in  the  Thames 
or  Medwav,  uiul  at  Portsmouth  and  Plymouth,  whrii  tht;y  would  be  pre- 
vented irum  Huiiiug  by  contrary  winds,  desire  iiim  to  submit  his  ideas  on 
that  part  of  the  ralgect,  if  it  i^pean  to  him  to  b^  practioable.'  To  fhia 
Mr.  Bnmd  answers,  hj  xeeommending  that,  as  this  is  a  psactical  experi- 
ment, the  Rejfmi  (laid  up  fiv  the  winter)  diould  he  emph^ed  under  the 
direction  of  some  competent  person.  The  trial  was  made^  and  from  this 
period  may  be  dated  the  introduction  of  steam  navigation  into  the  English 
navy. 

"  Lord  Melviilc  was  now  so  fully  convinced  of  the  great  utility  which 
the  naval  aerrioe  would  derive  from  the  a^licatiou  of  steam  as  a  propelling 
power,  that  he  ordered  a  small  Tessel  to  he  built  at  Deptford,  by  Mr. 
Oliver  Lang,  to  be  called  the  Com^,  of  the  burthen  of  238  tons,  and  to 
have  engines  of  eighty  horse-power.  She  was  built  accordingly,  and  ready 
for  sea  in  1822  ;  and  this  little  ship  has  been  usefidly  and  constantly  cm- 
ployed  ever  since,  and  no  (  (iiiijtlaint  made  cither  of  the  hull,  the  en<;ines, 
or  the  paddlc-w  heels ;  mid  she  is  at  tiiis  moment  always  ready  for  service 
at  the  shortest  notioe."  *  She  has,  however,  Binoe  been  removed  from  the 
employment  for  whieh  she  was  intmded,  and  is  now  kept  for  particnlar 
service. 

Although  the  Comet  was  the  first  steam-vessel  built  for  the  navy  in 
either  of  the  government  dock-yards,  yet  she  was  not  the  first  steamer 
biouglit  into  the  s('r\ ICC :  the  Monkey  was  the  first  of  which  1  have  any 
recollection,  or  find  any  record,  biic  wa^i  built  at  liothcrhithe,  about  the 
year  1821,  upon  the  plan  of  Mr.  William  Ehas  Evans.  Her  use  in  the 
navy  was  the  same  as  that  tot  whidi  the  Comet  was  built;  and  it  does  not 
seem  tiiat  any  other  use  was  at  that  time  contemplated.  As  this  was  the 
first  naval  steamer,  so  she  is  the  oldest,  as  she  remains  a  useful  vessel  at 
the  present  time.  She  was  of  212  tons  burthen,  and  was  fitted  with  engines 
of  80  horae-power.  The  third  naval  steam-vessel  was  the  Spriffhthj,  built 
by  Messrs.  Wigrani  and  Green,  at  lilackwall,  in  1823.  She  was  of  the 
biu'then  of  234  tons,  and  had  engines  of  100  horse-power.  This  vessel  was 
employed  as  a  packet,  and  continued  running  betwem  Hdjdiead  and  DuUib 
tin  1848.t  In  18SM  the  Meteor  was  built  after  another  design  by  Mr. 
Lang:  her  tonn^  was  806,  and  Jier  engines  were  of  100  hmse-power. 


♦  Pages  38fi-^3»0. 

t  She  has  sinoebMn  offered  for  ssls;  but  not  being  dispoied  of,  she  is  now  a  teoikr 
to  the  Portpsdnixsl,  at  Ptwtamottth. 


Digitized  by  Google 


BABLT  nVAM-BBIPS  BY  VABXOVS  CONSTBUGTOBS. 


881 


She  was  intended  to  be  employed  both  in  towing  ships  and  in  any  other 
duties  for  which  she  might  be  required. 

From  this  considerate  and  slow  introduction  of  steam-vessels  as  an 
andlittj  in  HBval  Mnricc,  they  becune  iq^pmtted;  and  the  next  year, 
1826,  witaoaed  the  building  ct  torn,  after  plana  by  tiiree  oonatmetm :~ 
the  jifiiam,  of  205  tons  and  90  hone-power,  by  Sir  Robert  Seppinga; 
the  Avon,  of  3G1  tons  and  170  Lorse-power,  by  Mr.  Graham ;  and  the 
Kite,  of  300  tons  and  170  horse-power,  and  the  Lucifer,  of  387  tons  and 
180  horse-power,  both  by  Messrs.  Humble  and  Hurry.  These  vessels  are 
still  in  the  service.  The  Alban,  of  405  tous  and  100  horse-power,  was 
built  in  1826,  on  the  plan  of  Sir  Robert  Seppings ;  and  the  Sheartaater,  of 
848  tona  and  160  hone-power^  on  that  of  Mr.  Graham.  These  vendB 
likewise  remain  in  the  service.  In  1827  five  steam-vessels  were  bnilt,  the 
largest  of  which  was  the  Carron,  of  491  tons  and  120  horse-power,  con- 
structed by  Sir  Robert  Seppincjs ;  and  the  use  of  them  in  the  govmunent 
aervicf  \v;is  then  assuming  a  more  general  character. 

The  importance  of  employing  steam-vessels  led  now  to  the  adoption  of 
meMOiet  calculated  to  improve  thdr  diaraeter.  The  Adminlty  denied 
to  ragage  all  the  talent  in  the  lenrice  with  the  view  to  this  end,  and 
invited  the  several  master  shipwrights  to  send  in  plans  which  they  respect- 
ively deemed  the  l)est  suited  for  steam-vessels.  Mr.  Roberts,  of  Dcvonport 
dock-yard,  supplied  the  plan  on  which  the  Rhadamnnthm,  of  813  tons  and 
220  horse-power,  was  built ;  Mr.  Lanir,  of  Woolwich,  supplied  the  lines  on 
wliich  the  Medea,  of  835  tons  and  220  horse-power,  was  built ;  Mr.  Seaton, 
of  Sheemess,  supplied  those  on  which  the  flisfaweiiAr,  ni  818  tons  and 
220  hone-power  was  boilt:  at  this  time  Sir  Bobert  Seppings  gave  the 
design  for  the  Pkaemx,  of  802  tona  and  200  bone-power*  This  steam- 
vessel  has  been  recently  fitted  with  a  screw-propeller.  It  is  no  disparage- 
ment of  the  talents  of  their  respective  constructors  to  say  that  these  vessels 
shared  in  the  imperfections  wliich  were  almcst  necessary  to  a  time  when 
the  conditions  of  excellence  in  steam-vesscla  were  only  in  the  course  of 
development ;  at  the  same  time  it  k  ildr  and  jnst  to  say,  that  th^  were  all 
osefol  vessels,  and  they  have  been  durable  and  permanent  in  their  nseftal- 
ness.  The  JXw,  of  704  terns  and  220  hone-power,  and  the  Fkre-fy,  of  556 
tona  and  220  hone-power,  were  also  built  on  lines  supplied  by  Mr.  Lang. 
He  gave  a  proportion  of  1  horse-power  to  2*527  tons  in  tlir  Fire-fly,  1  to 
3"52  in  the  Dec,  and  1  to  3'8  in  the  Medea;  Sir  Koljrrt  Seppings  gave 
1  horse -power  to  3  08  tons;  Mr.  Roberts  gave  1  horse-power  to  3*7  tons; 
and  Mr.  Seaton  gave  1  horse-power  to  8*718  tons. 

The  CMMia>  of  861  tons  and  100  hone-power»  oonstnicted  bj  Sir 
Bobert  Seppings,  was  Imilt  at  Wodwieh,  in  1829.  In  tJiat  year  were  six 
(team-vessels  built.  The  MoiA  Eagle,  yacht,  of  540  tons  and  260  horse- 
power, the  Fhiiner,  of  1%  tons  and  120  horse-power,  and  the  Pluto,  of  305 
tons  and  100  horse-power,  constructed  by  Mr.  Lang ;  the  FearieM,  of  165 
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tons  and  76  hone-power,  and  the  Mjfrtle,  oi  116  tons  and  60  hone-poirer, 
were  conafaraeted  1^  Meam.  Fletcher  and  Feamell;  and  tiie  SunUhm,  ot 

133  tons  and  70  honeopower,  was  constructed  by  Mr.  Pitcher. 

It  is  impossible  to  trace  any  uniformity  in  the  dispositiou  of  power  to 
the  tonnage  of  the  vessel,  in  those  built  up  to  this  time.  In  these  vessels 
the  relation  of  horse-power  to  tonna«^e  varies  between  tlie  limits  of  1  to 
4-13  and  1  to  1'7C.  The  Monkey,  designed  b>;  Mr.  Evans,  had  1  horse 
to  2*66  toDB  burthen.  The  Comet  and  MOwr,  hj  Mr.  Lang,  had  power 
to  tonnage,  respectively,  aa  1  to  3*976  and  1  to  2*96;  whilit  his  move 
recent  construction'^,  the  Flamer  and  P/u/o,  had  it  in  the  relations  of  1  to4*18j 
and  1  to365.  The  Black  Eagle,  being  a  yacht,  had  a  greater  relative  power, 
as  1  to  2*07.  Sir  Robert  Seppiup*  jrave  a  rather  small  relative  power :  his 
first  ves-sel,  the  Africun,  had  the  propurtiou  as  1  to3'27 ;  the  Albun,  us  1  to 
4Uj;  the  Canon,  as  I  to  kll;  and  the  Columbia,  as  1  to  3*61.  Mr. 
Graham  gave  a  power  aa  1  to  8*12  and  1  to  2*14.  Messrs.  Humble  and 
Huny  gave  1  hoiae-pover  to  1*76,  and  1  to  2*15  tooa.  Messrs.  Fletdier 
and  Feaznell  garea  lelaitrropower  aa  1  to  2*17  and  1  to  2*82.  And  Mr. 
Pitcher  gave  a  power  as  1  to  1-9  ton. 

From  the  year  1832  the  eonstruetion  of  steamers  was  a  charge  held  in 
the  luuuls  of  the  surveyor  of  the  navy.  Sir  William  Symouds  did  not 
proceed  rapidly  in  building  them,  nor  did  he  at  once  build  any  of  large 
tonnage.  His  first  steam-Tossd  was  the  Gleaner,  bnilt  in  1833,  of  351  tons 
burthen  and  180  horse-power,  and  Iherefine  with  a  proportion  of  power  to 
tonnage  as  1  to  2*7.  In  1884  <nily  two  steamers  were  bui]t,-4he  Blaxet 
and  Tartarta;  the  former  of  527  tons  and  120  horse-power,  and  the  latter 
of  523  tons  and  136  horse-power.  vSir  William  Symonds's  first  large 
steamer  was  the  Volcano,  of  720  tons  and  1  M)  horse-power:  she  wiis  built  in 
1836.  It  may  be  observed  that  this  wiis  the  smallest  relative  power  given  to 
any  steam-vessel  in  the  naval  service,  being  as  1  to  6*14.  In  the  following 
year  ^  Gorgtm  steam-aloop  waa  built,  of  1111  tons  and  820  hone-power. 
The  Adknm,  steam-aloop,  of  722  tone,  and  the  Meiuui,  MerUm,  and 
Uffdra^  each  between  800  and  900  tons  burthen,  were  built  in  1838.  The 
relative  proportion  of  power  was  as  1  to  12  1  tons  in  the  Acheron  ;  in  two 
of  the  others  it  was  as  1  to  21)0 ;  and  in  the  hist  it  was  as  1  to  3  7.  Five 
steam-sloops  were  built  in  1839;  the  largest  of  which  was  the  Cyclops, 
(Plate  37,  fig.  1)  of  1195  tons  burthen,  with  a  load  displacement  of  1862 
tons,  and  820  horse-power;  die  Vetmnue,  of  970,  and  the  8irombo&,  of  967 
tons  burthen,  both  of  them  having  engines  of  280  hone-powerj  and  the 
Hecate  and  Hecla,  of  81 7  tons  and  2 10  horse-power. 

In  18'10,  whilst  the  building  of  wooden  steamen  was  going  on,  after 
designs  by  the  surveyor  of  the  na\  y,  in  tlie  Minos,  to  be  employed  cm 
Lake  Eric,  Driver,  steam-sloop,  Poliiphcmus,  steam-sloop,  Locicst,  iiiid  Ml- 
dina,  packet,  the  Dover,  packet,  w  jis  built  of  iron  by  Mr.  Laird,  of  liirkeu- 
head.  In  the  fidbwing  rear  Mr.  Laird  built  a  aeoond  inm  ateam-veasd  for 
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the  gofnmment  service ;  this  was  the  Mbert,  of  456  tons  burthen  and  70 

horse-power.  The  building  of  large  steam -vessels  and  steam-sloops  went 
on  at  a  considerable  rate ;  in  18  U,  besides  two  others,  there  were  five  sloops, 
from  los  t  to  1059  tons  burthen,  with  cn-^ines  of  280  horse-powt  r;  and  in 
IS'HSl  there  were  lour  of  the  same  tonnage,  with  engines  of  300  horse^ 
power;  rix  odier  steam«venda,  Tirying  from  70  to  818  tooe  hnrthen,  with 
engines  fifom  80  to  280  hotae-power,  were  boilt  in  the  same  year,  and  alio 
the  Firebrand,  steam-firigate,  of  1190  tons,  and  400  hofie-power.  The 
royal  yacht,  Victoria  and  Albert,  of  1412  tons  displacement  and  400  horse- 
power, was  built  in  1843,  whilst  tlie  building  of  steam-frigates  and  sloops 
still  went  on.  From  the  yrar  1833  to  1843  there  was  no  important  com- 
petition to  interfere  with  the  plans  of  the  surveyor  in  regard  to  steam- 
veaaeb.  ^le  general  endaaou  of  coiUafceral  lUU  and  judgment  in  dengn- 
ing  ateam-vesMliy  at  a  period  of  their  history  when  the  need  <tf  them 
was  indistinctly  peroeiTed,  and  when,  therefore,  the  best  adaptation  of  form, 
dimensions,  and  power,  for  naval  uses  had  to  be  ascertained  by  approxima- 
tion, is  perhaps  the  cause  that  the  character  of  naval  steamers  did  not 
advance  more  quickly  towards  the  standard  of  required  excellence. 

In  the  year  1843  the  FeneUpe,  46-gun  frigate,  was  cut  asunder  in  the 
ndddle,  at  Chatham  doek-yard,  and  lengthened  by  the  addition  of  about 
siacty-fiTe  feet,  and  had  engines  of  660  hmse-power.  This  did  not  aUow 
enoogh  displacement  for  the  greater  weight  she  would  be  required  to  cany  ; 
hence  the  excess  of  weights  in  relation  to  the  displacement,  brought  the 
vessel  lower  than  was  expected.  An  amount  of  alterations  was  made  to 
restore  a  better  external  appearance;  but  this  experiment  has  not  been 
repeated. 

If  the  Penebpef  and  all  tiie  oUmt  steim-IUgatcs,  had  answered  toperfiBe- 
iaaa  in  tiieir  capadty  to  cany  armament,  stores,  and  Ihel,  it  mi|^t  have 
been  inqnired  of  those  who  wished  to  make  them  a  part  of  the  British 
navy,  to  what  purpose  of  warfiure  may  these  vessels  be  put  which  would  not 

have  been  fulfilled  (;uite  as  well  by  vessels  of  far  greater  economy  in  con- 
struction and  maintenance?  WTiat  is  the  compensation  of  merely  bow  and 
stem  guns  of  long  range  for  the  great  expense  at  which  they  may  be  brought 
into  nae?  Woold  not  these  be  borne  equally  well  by  smaUer  vessds? 
Steam-Tcasds,  foopelkd  with  paddle-wheds^  are  not  suited  to  use  abroad- 
side  armament,  even  if  they  can  carry  it,  unless  it  may  be  in  the  few 
instances  in  which  the  roachinefy  has  been  brought  below  the  line  of  flota- 
tion. Even  in  these,  the  exposure  of  the  broadside  to  conflict  would  risk 
the  destruction  of  the  paddle-wheels,  and  therefore  the  loss  of  any  supe- 
riority to  sailing  ships. 

In  1844  the  offidal  eadnsnenem  in  tiie  eonslmefebn  of  ateamen  waa 
broken  timmgh  by  the  earl  of  Dtmdooald,  who  obtained  the  vpptonl  of 
the  Admiralty  to  a  plan  he  submitted  for  a  steamer  (tf  768  tons,  having  the 
bow  and  ttem  ahke;  the  aeetioiia  were  simihur,  and  wen  fi>rmed  of  semi- 
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ellipses :  she  wbs  called  the  Janus.  The  engines,  of  200  horse-power,  were 
also  on  his  own  plan ;  bnt  a-s  tlioy  did  not  answer  well  they  have  been 
taken  out,  and  common  engines  have  becu  put  into  their  place,  with  whicli 
•be  haa  improred. 

In  the  same  year  the  Pwrcn^pme,  of  882  tona  buthen  and  140  hone- 
power,  vaa  built  on  a  plan  selected  by  the  board  of  Admiralty;  whilst 
several  steam-frigates,  after  the  surveyor's  plans,  were  launched — as  the 
Retribution,  of  which  a  few  particulars  have  been  mentioned  ;  the  Sampson, 
of  1299  tons  and  150  horse-power;  and  the  Hcourye,  of  1124  tons  and  420 
horse-power;  and  two  iron  guu-vesseLs,  of  340  tous  burthen,  and  150  horae- 
power,  built  at  Obv^^. 

In  184S  there  waa  a  atill  wider  infinngement  of  the  exelnaife  jnivilege  of 
oonatraction.  Mesan.  IHtdibnm  and  Mare  built  the  J^biry,  her  Majesty'a 
yacht  tender,  of  312  tons  and  128  horse-power:  she  was  fitted  with  a 
screw-propeller.  They  built  also  the  Myrmidon,  of  370  tons  and  150 
horse-power:  those  were  both  built  of  iron.  Mr.  Robert  Napier,  of  Glas- 
gow, built  the  Bloodhound,  also  of  iron,  of  378  tons  and  150  horae-power. 
And  Mr.  Lang  built  the  Terrible,  ateam-frigate,  of  1860  tons  and  800 
horae-power.  The  only  ateamefa  on  the  mirveyor's  plana,  that  were  lannched 
daring  the  year,  were  two  iron  gun-veiaela,  bnilt  at  Blackwall. 

In  the  yean  1846  and  1847  competition  increased ;  but  plana  for  build- 
ing ships  were  received  by  the  Admiralty  on  difTcrent  conditions.  The 
Admiralty  formed  a  "Committee  of  Ueference,"  including  two  shipwright 
ofiicersand  Dr.  Inman,  the  late  professor  of  mathematics  at  the  Royal  Naval 
College,  with  captain  Lord  John  Hay  aa  its  chairman ;  and  they  now  re- 
ferred all  designs,  aa  well  those  of  the  anrveyor  aa  of  other  pcnona,  to  this 
oommittee  Ibr  inTestigatioa,  befine  adopting  them.  This  ia  not  the  place 
to  inquire  into  the  soundness  or  nnaonndneas  Of  the  principle  whidi  admits 
of  general  competition  under  common  circumstances.  The  harmony  of  ar- 
rangements is  likely  to  be  disadvantageously  intcrferetl  with  by  great 
latitude  in  this  respect ;  for  the  objects  of  such  an  administration  should  be 
most  definite  in  themselves,  and  distinctly  relative  to  each  other.  But  it  is 
clear  enongh  that  drenmstanoes  may  occur  in  whidi  the  rango  of  competi- 
tion  may  be  large,  and  yet  limited  by  anch  conditiona  that  it  ahall  not  be 
injurious;  and  the  state  of  an  administration  may  be  quite  easily  appre- 
hended, in  connection  with  which  it  may  be  most  necessaxy  to  educe  talent 
and  exercise  skill  wherever  thcv  mav  be  found.  The  effect  of  such  a  course 
under  the  late  and  the  present  boardvS  of  Admiralty,  has  been  to  lay  the 
foimdation  of  a  most  necessary  reform,  not  only  in  the  construction  of 
steam-veasela,  but  also  of  aailing-ships.  It  waa  the  means  of  denumatratiDg 
the  error  which  had  prevafled  year  after  year  of  building  laxge  ateam-sfaips 
whose  armament  must  be  limited  to  bow  and  stem,  and  four  broadside  guns ; 
for  it  has  shown  that  vessels  of  much  less  tonnage  and  power  of  machinery 
could  cany  as  powerfid  an  armament,  be  equally  fast  under  steam,  and 
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supply  Jis  npreat  space  for  tho  conveyance  of  troops.  It  m:iy  nl-o  hi-  olii^crvod, 
that  tlic  steam -frigates  wliich  this  cxpetlient  policy  lias  been  the  means  ot" 
bhuf^ng  into  the  navy  are,  unlike  a  uumbcr  of  those  wliich  preceded 
them,  fngatca,  at  wdl  in  the  effldent  annamentthey  bear,  as  in  fhe  impos- 
ing appearance  <tf  large  dimensions  and  broadside  ports. 

There  are  two  objects  yet  to  be  noticed,  towards  which  special  efforts 
have  been  directed  with  success.  Tlie  prodnction  of  steam-frigates  able  to 
carry  and  use  broadside  armament  on  the  main  deck,  was  re-rarded  bv  the 
Intc  board  of  Admiralty  us  so  important,  that  they  gave  instructions  iu 
February',  1845,  for  the  building  of  the  Odin.  The  results  aimed  at  iu 
constmcting  this  ship  were,— capability  of  carrying  broadside  armament ; 
diminnhed  rolling,  in  comparison  with  anj  war  steamers  then  bnilt,  that 
ahe  might  be  able  to  use  snch  armament ;  and  less  draught  of  water  in 
relation  to  the  size.  These  objects  were  accomplished;  but  as  the  position 
of  the  machinery  and  boilers  is  partially  above  the  water-line,  and  the  pro- 
pellers are  exposed  to  dan^u-r  in  broatlside  fightinfr,  the  sliij)  is  necessarily 
imperfect  in  these  two  conditions,  as  well  as  in  the  po-siiiou  of  her  sails ; 
for  in  this  case  the  proper  place  of  the  mainmast  was  occupied  by  the 
boilers,  and  crasequently  tiie  centre  of  effort  of  the  wind  on  tiie  sails  is  in 
nwnmg  place. 

Rear-admiral  sir  Charles  Napier,  observing  the  conditions  that  were  aimed 
at  in  the  lines  of  this  ship,  fully  appreciated  the  object  ;  hut  he  saw  the  im- 
portance of  including  another  condition, — thatuf  protecting  the  maehiner\', 
boilers,  and  steam-chest,  by  phicing  them  below  the  water-line.  He  therefore 
obtained  permission  to  present  a  plan  for  a  steam-frigate  to  include  that  con- 
dition, and  also  to  carry  more  coals.  This  was  the  £SdSMi.  He  further  obtained 
permission  oC  tiie  bowd  of  Admiralty,  and  of  the  constructor  of  the  Odm, 
to  use  the  lines  of  that  ship  for  the  Sidon,  with  some  alteration  in  the  prin- 
cipal dimensions,  especially  in  the  depth  of  the  hold,  which  was  <rrcatcr  by 
2  feet  9  inches.  By  this  means  greater  space  wjis  obtained  for  t lie  .stowa^'c  ot' 
coals,  and  iron  tanks  were  placed  in  the  hold  to  contain  them;  and  these 
tanks  are  filled  with  water  when  the  coals  have  been  removed,  and  the 
ship's  draught  of  water  is  rendered  less  variable,  a  result  of  conaideraUe 
value  to  the  elfoctive  working  of  the  paddle-wheds ;  but  she  baa  less  stability 
than  the  Odin.  The  order  to  build  tliis  ship  was  made  on  the  26tli  May, 
1815;  but  the  excCTition  of  it  was  hurried,  and  the  Sidon  was  launched 
before  the  Odin.  Sir  Charles  "Xapier  fulfilled  his  piu-pose  in  the  >Sidon ; 
but  the  danger  common  to  all  j)addle-whccl  steamers,  of  having  their  pro- 
pellers exposed  in  lateral  engagements,  is  still  a  defect. 

The  most  anocessM  effort  at  producing  fast  steamers  has  resulted  from  the 
competitiim  which  the  board  of  Admiralty  induced  for  separate  designs  for 
four  steam-packets,  to  occupy  the  station  between  Holyhead  and  Kingstown. 
The  four  constructors  who  submitted  plans  for  these  vessels  were  sir  Wil- 
liam Symonds,  for  the  Caradoc ;  Mr.  Oliver  William  Lang,  of  Chatham 


Digitized  by  Google 


886 


A  HIBTORY  OF  NAVAL  AKCBinCTUEI. 


dock-yard,  for  the  Banshee ,  Messrs.  Miller  and  Ravenhill  for  the  Llewellyn ; 
and  Mr.  John  Tiaird,  of  Birkenhead,  for  the  St.  Columba.  The  following 
table  stutoi  the  principal  dimeusioas  of  these  vesseis,  uud  also  some  other 
ij  ihowiiig  their  actnaluidrdalxvecapdri^^ 


PABTICCLAM. 


AaaaftM. 

ft.  iai. 

ft.  in<. 

ft-  in«. 

ft.  ioa. 

ISrO  V 

1  un  n 
lifU  U 

tut  o 

■It  a 

Off  £ 

ot  0 

27  3 

49  6 

43  6 

14  9 

14  9 

— 

15  5 

~™ 

8  10 

9  2 

9  2 

8  7* 

260 

2/0 

323 

2/2 

ooie 

6/0 

664 

719 

8v  6 

25  0 

30  0 

SB  0 

doO 

350 

Off /\ 

350 

350 

74 

72 

68 

70 

6  0 

5  6 

4  4 

5  6 

28 

30 

27 

25i 

8  0 

9  0 

8  6 

6  0 

5  6i 

5  64 

— 

33  9 

30  lOi 

27  0 

190  0 

~— 

h.  m. 

lit 

k.  s.  lb 

4   0  0 

3  26  0 

3  41  0 

3  66  0 

140 

16-32 

16-2 

14-23 

1613 

lH-80 

175 

16-37 

5  52  0 

5  23  0 

5  28  0 

6  23  0 

95 

l()-4 

10-24 

8-77 

10-94 

12-0 

11-79 

10-10 

4  30  0 

4  2  48 

4  15  30 

4  38  48 

VMb 

13S4 

13  10 

12-05 

1434 

15  95 

15  10 

1300 

Ibi. 

lb*. 

lb*. 

ibi. 

14 

14 

20 

14 

h.  ni.  • 

h.  m.  • 

h.  rn.  (. 

h.    m.  ». 

3  59  U 

3  36  0 

3  37  0 

4    8  0 

6  16  0 

7  43  •O 

4  60  0 

6  30  0 

4  31  25 

4   3  8 

4   9  30 

4  40  42 

3  54  0 

3  26  0 

3  36  0 

4  3  0 

4  26  0 

4  3  0 

4  6  0 

4  40  0 

Length  between  perpendioulan   .  * 
BreMth  ofveesel  

Breadth  over  paddle-bozee  .... 
Depth  in  hold  

Draught  Of  Wrt«.      .  {J^*^,  *  .  ; 

Light  displacenMBt  ift  tOBi  .... 

Burtlieau  tone  

Diameter  of  paddfo-irlMeh  .     .     .  . 

Nominal  horfle-powcr  of  engines      .      .  . 

Diameter  of  cyhnder  in  inches 

Length  of  stroke  ...... 

Revolutions  per  minute      .      *      *  . 

BreadCb  of  naddle-wheel  

Dip  of  padalc-wheel  ..... 

Area  of  paddle-wheel  

Area  of  the  niid.ship  si  l  t  inn  .       .       .  . 

Time  occupied  in  making  the  shortest  pas- 1 
sage  between  Holyhead  and  King::tuwn,  ^■ 
Ikom  the  let  Aug.  to  the  31it  Deo.,  1848) 

Rate  In  knots  per  hoar       .     .     .  . 

Rate  in  miles  per  Imur  ,  .  .  .  . 
Time  of  longest  pa.s8age  .... 

Rate  in  knots  per  hour  .  •  •  •  . 
Rate  in  miles  per  hour  ..... 

Average  time  of  pemge  

Hate  in  knots  per  hour  .... 
Rate  in  miles  per  hour  

Pressure  on  the  safety-Talve 
Time  of  making  the  shortest  paaMfa^  ftoin  \ 
1st  Ju.  to  iBt  March,  1849,     .      .  j 
Time  of  longest  passage  .... 

Average  time  of  pa-ssnge  in  1 1^1?  9  .  .  . 
Shortest  time  fif  p:isfiagc,  from  1st  Aug.  to' 

Ist  Oct,  ISl!*, 
AYexage  time  of  passage,  from  Ist  Aug.  to 

let  Ooi ,  lo49(  • 


TIm  Ofdinuy  performances  of  these  four  packets,  as  well  as  tiidr  p«r- 
formanccs  especially  under  trial,  have  determined  their  rrlntive  merits. 
Their  service  is  one  that  demauds  at  all  times  the  greatest  effort  that  can 
be  made ;  and  therefore  it  is,  no  doubt,  quite  fair  to  conclude  that  they 
have  done  all  that  th^  are  capable  of  doing,  and  that  the  following  order 
of  merit  »  itriotly  ooizect:  Bmailes,  fint;  Llewettyn,  second;  Caradoe, 


*  This  pusage  was  made  in  a  state  of  waathsr  so  bed,  Ibal  no  othsr  stssm-pactol 
VBtusd  to  attsnpt  it  OB  Ibai  daj. 
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third;  St,  Columba,  fourtli.  It  will  be  observed  that  the  pressure  of  steam, 
kept  up,  was  the  aame  (141ba.  on  the  ndre),  in  all  except  the  UeweUifH,  in 
which  it  waa  20  lbs.  SnfBldent  time  has  elapsed  to  sanetion  the  inference 

thus  drawn  of  relative  excellence  as  to  speed,  whilst  there  is  no  doobt  that 
each  of  them  hears  a  character  of  very  liijih  order. 

In  lookiiifij  lit  the  c:ipuhilities  of  stcam-vessela  at  the  time  of  their  earliest 
use,  and  at  the  present  time,  it  is  evident  at  the  first  glance,  tliat  improve- 
nients  in  them  have  been  very  great.  The  second  thought  is,  wherein  do  the 
improvemoLta  conaiat  ?  Yeiy  brief  inquiry  leads  us;  to  a  knowledge  of  the 
ftct,  duftimproveinenta  lui?e  been  made  both  in  the  fermof  theves^and  in 
the  character  of  the  engine.  From  this  point  the  inquiry  is  involved  in  more 
difficulty,  inasmuch  as  the  alterations  which  have  developed  the  improve- 
mrnts  have  gone  on  simultaneously.  Iraprovemcnt  in  steam-vcsscls  com- 
monly implies  iucrea-sc  of  speed.  Now,  although  the  water  always  presents 
a  similar  resistance  to  similar  bodies  moving  at  the  same  velocity  in  it,  yet 
the  fiunlity  of  orerooming  that  resistance  yaries  nnder  varying  conditioDs, 
in  veaseb  which  have  the  aame  area  of  midahipaectaon.  Thia  ftcC  haa  been 
dearly  apprehended  by  constmctora  of  ateam-veasels,  whilst  the  law  whidi 
determines  the  variations  in  tlie  conditions  remains  yet  unknown.  Hence, 
whilst  vast  nurahers  of  trials  have  been  made  to  obtain  greater  speed  in  steam- 
ers, by  means  of  the  form  of  body,  they  have  been  so  many  experiments  not 
controlled  by  law,  but  aiming  simply  to  reaUse  advantageous  results.  These 
have  been  obtained;  Imt  they  arc  yet  inrolTed  with  those  of  other  conditiona, 
in  awajthataeema  at  present  to  defy  analyaia.  Ei^erienoe  has  ahown,  that 
with  the  same  area  of  midship  section,  different  water-lines  arc  best  suited 
to  different  degrees  of  speed ;  but  this  condition  remains  to  be  defined. 

Experience  has  obtained  great  improvements  in  the  character  of  marine 
steam-engines  and  boilers  ;  the  engines,  not  only  in  weight,  and  in  the  space 
which  tliey  occupy,  but  in  the  workmanship,  and  in  the  arrangement  of  their 
parts.  Formerly  the  piessnie  on  every  square  inch  waa  only  from  four 
to  nx  ponnda  above  the  pressure  of  the  atmosphere,  making  a  positive 
pressure  of  not  more  than  twenty  pounds,  and  the  wliole  effective  power  of 
the  engine  was  seldom  more  than  twice  the  nominal  power;  often  it  was 
much  less.  Now  the  positive  pressure  is  sometimes  forty  pounds  on  a 
square  inch,  and  the  real  power  l)ecome8  four  or  five  times  the  nominal 
power.  Hence,  with  the  same  nominal  horse-power  of  engines  that  was 
naed  formerly,  there  ia  now  a  great  accumulation  of  actual  force.  This  is, 
undoubtedly,  a  canae  of  no  inoonaideraUe  measure  of  the  increaae  of  speed 
which  has  been  obtained.  The  production  of  greater  resnlta  the  same 
nominal  force  appears  at  first  to  be  a  lu^^ity  valuable  improvement  in  point 
of  economy,  ctT'erfed  in  marine  ste^m-engines ;  and  to  some  extent  im- 
provement nay  have  gone  in  this  dircetion  ;  but  as  the  current  exjicnsc  c^f 
an  engine  depends  chiefiy  on  its  consumptiou  of  fuel,  and  as  a  given  (juau- 
tily  of  tuA  ia  capable  of  generating  only  a  given  quantity  of  heat,  the 
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measure  of  economy  is  perhaps  much  less  than  is  commoiily  apparent  in 
many  of  the  cuixitics  of  the  most  modern  constnictinn. 

With  the  same  machinery,  the  force  varies  under  different  circunistaricci*, 
M  fhe  pressure  of  steam  and  the  vacaum  at  any  time  of  trial ;  and,  undrar 
■ome  drcumatanoeat  the  effective  power  of  tlie  engine  maj  not  only  be 
ledneed,  but  the  reaistanoe  on  the  bodymay  be  inoreaaed;  fbr  if  the  power 
doea  not  act  in  aach  a  direction  that  the  effbrt  to  impel  tluBTeaael  ahall  paaa 
throufrh,  or  in  a  proper  relation  to  tlic  mean  rcsnltantof  the  pressure  of  the 
water  on  the  hottom,  the  correct  water-line  of  the  hody  is  forced  from  its 
parallehsm  to  the  surface  of  the  water,  hecumiug  depressed  at  one  or  the 
other  of  its  extremities ;  and  when  the  direction  of  the  force  is  not  the  same 
as  that  of  the  motion  of  the  body,  a  part  of  the  power  of  the  engine  is 
thereby  lost.  The  deviation  Sana  parritdiam  ia  inoreaaed  by  the  devntiim 
of  water  at  the  how,  and  its  deprearion  at  the  stem,  of  a  vessel  going  at  a 
p-cat  velocity.  The  place  of  the  mean  resultant  of  the  water  on  the  body 
will  var\'  with  differenecs  of  form. 

The  two  general  causes  just  noticed  have  long  heen  in  comhiuation,  pro- 
ducing the  improvement  now  under  consideration ;  but  the  instances  in  whidi 
one  caoie  has  operated  apart  from  the  other  have  been  compamtivdy  few, 
and  the  reaolta  of  these  have  been  so  insufficiently  marked  and  recorded,  that 
there  are  not  data  c»iough  to  show  how  much  of  the  general  result  is  owing 
to  one  cause,  and  how  imu  h  of  it  is  due  to  the  other.  In  fact,  steam  navi- 
gation has  all  along  been  a  matter  of  commerce  rather  than  of  science. 
It  has  not  uufrequently  happened  that  a  stcam-vcssel  luis  failed  at  first  of 
fulfilling  the  purposes  for  which  she  was  intended,  and  alteration  has  been 
necessary.  In  some  of  these  cases  the  form  has  been  altered  by  lengthening 
the  bow,  or  increaaing  the  fineness  of  the  ran ;  and,  at  the  same  time,  the 
machinery  has  been  improved  also.  Hie  result  has  been  a  satisfactoiy 
increase  of  speed ;  hut  the  compound  character  of  the  alteration  makes  it 
impos-sihle  to  tell  definitely  how  much  is  a  consetpiencc  of  eiich  cause  re- 
spectively. Without  qucstioniuj:;  tliat  much  of  the  improvcmcjit  in  the 
speed  of  stcam-vcssels  has  resulted  from  alterations  in  the  form,  it  can 
hardly  be  doubted,  considering  the  actual  improvement  which  is  known  to 
have  been  made  in  the  madiinery,  that  the  larger  proportion  of  improve* 
ments  in  steam-vesaeb  luis  resulted  from  this  cause. 

There  is,  however,  good  evidence  that  sharp  or  lengthened  bows  are  gene- 
nJly  advantageous  in  mercantile  .sieam-vessrh.  Their  weights  are  not  so 
distributed  as  to  require  the  same  dej^rec-  of  buoyancy  at  the  extremities 
that  is  necessary  in  war  steamers.  For  commercial  purposes  speed  is  usually 
a  pximaiy  consideration.  In  war  steamers  the  requirements  are  somewhat 
different;  for  whilst  speed  is  never  qf  amatt  eonrideroHon,  other  conditions 
have  to  be  connected  with  it ;  and  great  qieed  takes  the  place  of  a  secondary 
quality:  tlic  capability  of  bearing  armament  well,  and  of  using  it,  is  of 
oourse  prior  in  importance  to  other  qualities,  as  no  others  would  oompeu- 
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sate  for  the  want  of  this.  Heavy  guns  at  the  extremities  of  war  steamers 
are  always  deemed  essential  to  their  armament.  These  require  to  be  sup- 
ported by  a  buoyaney  that  would  not  bo  realised  witli  the  degree  of  sharp- 
ness which  is  admissible  in  commercial  steamers.  In  order,  therefore,  to 
restrict  the  motions  of  pitching  and  Vending  within  moderate  limits,  in 
war  steamers,  the  advantages  of  speed  which  result  fi'om  extreme  sharpness 
must  be  foregone ;  but  whilst  war  steamers  are  under  that  condition,  the 
limitation  of  sharpness  to  the  bow  is  not  such  as  to  hinder  a  degree  of 
speed  which  is  little  short  of  that  obtained  on  an  average  by  sea-going 
steamers  employed  in  commerce.  Observ  ation  has  yet  failed  of  determining 
the  limit  which  is  best  for  the  bows  of  war-stearaers,  all  things  being  con- 
sidered. It  has,  however,  been  observed,  that  although  a  steamer  with  a 
sharp  bow  does  not  rise  to  the  waves  so  much  as  a  full-bowed  vessel,  yet  she 
divides  thera  with  a  degree  of  facility  which  gives  her  an  advantage  about 
equivalent  to  that  of  greater  buoyancy  in  the  full-bowed  vessel^  especially 
when  pressed  against  a  head  sea. 

That  the  form  of  steam-vessels  has  been  considerably  alteied  since  their 
introduction,  may  be  seen  by  reference  to  plates  38,  89,  40,  41,  42,  43, 
mad  44.  Plate  38  shows  the  form  of  one  of  the  finit  ifeeam-veaseU  intended 
to  nm  ifaiirt  diitances,  with  pauengers  only.  Plate  89  ihowi  one  of  the 
latt  and  moet  Impvoved  fiHrmi.  Plate  40  diowe  ibe  form  of  a  vonel  hailt 
hy  Mr.  W.  XL  Enuu,  to  be  eent  to  Norway ;  and  Plate  41  ihowi  that  of 
one  of  the  more  modem  iteomeray  hniH  for  oroaaing  the  Britiah  Ghaond. 
The  forms  of  war  ateunera  are  ahown  in  platea  42  and  48 ;  that  shown  in 
pUte  42  ii  a  ateam-sloop,  bmlt  in  1886;  and  that  in  plate  48  ia  a  ateam- 
aloop,  bnilt  in  1840;  pbite  44  ahowa  tho  fyrm  of  a  ateam-frigate,  bmlt  in 
1889;  and  plate  46,  that  of  a  ateam-frigate,  built  in  1846. 

¥nm  the  tuqe  when  ateam  nafigationbeoameappredatedin  thia  eoontiy, 
mnoh  talent  and  ingenuity  were  cmj^ogfed  to  dinriniBb  the  imper&ckiona  of 
t)i6  machinery  and  the  paddle-wheda,  aa  a  ayatem ;  and  when  we  regard  iJie 
magnitnde  of  the  intereate  aaaodated  with  ateam  navigation^  we  cannot  fidl 
of  oboerving  that  aneh  an  olgect  waa  wordiy  of  the  eminent  talent  whidi 
diatnigiriabeathe  civil  engineeii  of  Great  Britain.  Their  aooeeaa  waa  partial, 
but  no  more.  It  aeema  that  the  ayatem  ia  eaaendatty  imperfed^  fiur  whilat 
paddle-wheela  may  perhapa  poaaeaa  aqperior  adfantagea  in  the  navigation 
of  riven,  in  whi6h  there  ia  but  a  amaU  depth  cf  water,  atill  nothing  baa 
been  even  piomiaed,  to  reaUae,  in  their  wnrldng^  a  nniibrm  tSoet  in  heavy 

In  this  atete  of  ateam  navigation  a  propdier,  indoding  the  dfectiTe 
power  of  paddle-wheela,  without  their  defecta,  must  be  of  great  value. 
The  idea  of  employing  a  aoraw  for  aneh  purpose,  which  had  at  diflEiBreat 
times  received  a  cursory  attentum,  now  produced  a  fixed  purpose  of  actual 
uaefhlneaa.  The  well-known  frot  of  the  acrew-pmnp's  haying  been  the 
invention  of  Archimedea,  eidndea  all  pretendon  to  modem  originality, 
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cither  aa  to  the  form  of  the  insti-ument  or  to  its  power  to  act  on  a  fluid. 
The  great  merit  of  making  the  screw  available  to  the  propulsion  of  ships 
seems  to  consist,  rather  in  the  simplicity  and  efficacy  of  its  application,  than 
in  inventive  genius ;  for  the  power  of  a  helical  hlade  in  water  was  proved  in 
the  use  of  the  pump. 

The  application  of  the  screw,  or  helical  blade,  to  the  propuLnon  of  renelM, 
was  suggested,  if  not  acted  on^  in  France,  at  least  120  years  ago.  In  an 
appendix  to  "Tredgold  on  the  Steam-engine/'  the  writer,  Mr.  £lijah 
Galloway,  gifci  a  deaer^tkm  of  the  anmgement,  from  a  work  entitled 
"  Maehhies  et  Inventions  AppNnain  par  VAcad6nie  Boyale  dea  Sdenoet 
depuis  1727  jusqu'aii  ITSl/*  The  Gontrivance  wm  nude  bj  M.  Duquet, 
and  iti  object  was  to  draw  vends  np  aiiver  afainittheconent.  Theaetew 
oonnstedof  ahdiealblade^£mnmgonetiiraanda-ha]f  onanazia;  audit 
was  suspended  upon  bearers  placed  between  two  boats,  fixed  in  a  position 
pandlel  to  each  other.  These  two  boats  were  intended  to  be  stationary,  and 
the  screw  to  be  pnt  in  motion  by  the  fbroe  of  the  cnnrent.  On  one  end  of 
tiw  axis  there  was  a  grooved  wlwel  connected  with  two  other  pulleys,  fixed 
onfrsme-woric  fiir  the  pnipose^  and  giving  motion  to  ropes  attadied  to  two 
vessels,  which  partially  balanced  each  other^  and  the  reqnired  motion  was 
intended  to  be  given  hj  this  means.  The  diagram  copied  from  the  original 
work  by  Mr.  Galloway,  represents  the  screw  to  be  suspended  nearly  oat  of 
the  water;  in  this  condition  it  is  evident  that  no  nse  ooold  be  made  of  it; 
and  the  velocity  which  it  ooold  take  from  the  force  of  the  current,  even  if 
it  had  been  correctly  placed,  may  hardly  be  supposed  enough  to  overcome 
4iy  considerable  resistance. 

In  the  year  1768  a  little  book  was  published  at  Paris,  under  the  tide  of 
"  Thianid  de  la  Vis  d'Arehhnede/'  by  M.  Pancton.  Besides  treating  of 
the  screw  as  an  hydraulic  madiine,  the  author  suggests  two  uses  of  it  in  na- 
vigation. The  first  of  these  is  to  ascertain  the  speed  of  a  ship.  He  says, 
if  it  were  made  on  a  small  scale,  and  placed  under  the  water  in  the  direo* 
tion  of  the  ship,  it  would  communicate  its  movement  to  wheds  which  would 
measure  the  way  much  more  exactly  than  the  log  which  seamen  nse." 

The  next  use  to  which  it  was  proposed  is  the  ]^x>pulsion  of  vessels.  AfciF 
descrihing  the  mechanical  operation  of  the  oar,  as  a  lever,  he  says,  **  I  am 
surprised  that  no  one  has  proposed  to  change  the  fi»rm  of  the  common  oar," 
seeing  that  no  inconsiderahle  portion  of  the  power  employed  in  working  it 
does  not  operate  directly  to  the  progress  of  the  hoat.  He  therefore  intro- 
dnccs  his  own  proposal  for  the  change  which  he  thought  desirable.  *'  To 
remedy  this  inconvenience,  it  would  be  necessary  to  substitute  for  the  oom- 
mon  oar  an  instrument  whose  action  might,  if  possible,  be  uniform  and  con- 
tinuous :  now  I  think  this  property  exists  in  perfection  in  the  pt6rophore. 
Two  of  these  may  be  placed  horizontally,  and  parallel  to  the  length  of  the 
vessel,  om-  each  side,  or  one  only  at  the  fore  part.  The />/^o/?Aore  will 
)>e  immeised  entirely  in  the  water,  or  only  up  to  its  aas,  &c,  as  it  iS'desirod. 
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The  site  afthe,pl6i^pAofvwiU  depend  on  that  of  die  Yeswlyandtlieciimtim 
of  the  blade  on  the  vdocitj  which  it  is  proposed  to  produce."*  The  descrip- 
tion given  of  Uie  pUnpkore  is,  that  it  is  an  instmment  composed  of  a  or- 
enmvolQtum  of  a  helical  blade  about  n  cylinder;  the  ndii  in  this  blade 
being  at  xi^t  ang^  to  the  axis. 

]Mor  to  anj  experiments  in  Knghindj  which  I  hsre  foond  recorded,  of 
■team  psropalsion,  1^  means  of  either  the  paddle-whed  oar  the  seiew,  we 
find  a  patent  taken  out  by  Joseph  Bramah,  in  1785,  ibr  the  nse  of  both 
these  instruments,  "  for  the  ptupose  of  rowing  or  fiucing  ships  and  oihe^ 
-vessels  in  calm  weather."  f  One  instrument  is  described  ss  being  "  Vka 
the  wateMrheel  of  a  mill  or  engine/'  and  was  required  to  be  partly  ont  of 
water ;  the  other  is  descrihed  as  having  "  inclined  fans  or  wings,  similar  to 
the  fly  of  a  smoke^jack,  or  the  vertical  sails  of  e  windmill : "  this  had  to  be 
"  wholly  under  water."  Bofcb  instmments  were  to  be  fixed  at  the  stern  of 
the  ship,  and  the  moving  power  was  intended  to  be  "  a  steam-engine  on 
the  rotatoiy  principle."  It  does  not,  however,  appear  that  the  truly  inge- 
nious author  of  the  plan  ever  reduced  it  to  experiment. 

The  next  efifort  in  England  bearing  upon  this  subject  appears  to  have 
been  tbe  taking  out  of  a  patent  by  Mr.  William  Littleton,  a  merchant 
of  London,  in  July,  1794,  for  a  screw-propeller,  to  be  worked  by  means  of 
a  capstan  turned  by  men.   I  do  not  iind  that  it  was  ever  used. 

The  next  step  we  are  acquainted  with  was  the  application  and  use  of  a 
propeller  patented  by  Mr.  Edward  Shorter,  of  London,  in  February,  1800. 
The  record  that  has  survived  of  this  fact  does  not  inform  us  what  was  the 
form  of  the  propeller,  nor  how  it  was  applied ;  but  as  it  was  used  in  the 
Doncaster,  transport  Bhip_,  in  1802,  it  was  worked  by  means  of  a  capstan, 
and  it  propelled  the  ship  at  the  rate  of  a  knot  and  a  half  an  hour.  Mr. 
David  Napier  had  an  opportunity,  many  years  after  that  event,  of  seeing 
the  result  of  Mr.  Shorter's  ingenuity  and  labours  in  models  of  a  great 
variety  of  propellers,  and  in  different  methods  of  their  application  to  ships ; 
hut  it  seems  not  to  have  transpired  what  was  either  the  form  or  mode  of 
application  of  the  propeller  used  in  the  Doncaster.  His  propellers  consisted 
of  screws  with  one  thread,  two,  three,  and  four  threads;  and  also  of  narrow 
blades  or  arms,  projecting  from  an  axis ;  and  he  liad  contemplated  the  fixing 
of  them  in  the  dead  wood  as  well  as  at  the  quarters  of  ships.  It  does  not 
appear  that  any  further  application  of  Mr.  Shorter^s  propellers  was  made. 

In  June,  1815,  ilr.  Trevithick,  of  Camboume,  in  Cornwall,  took  out  a 
patent  for  a  fixed  screw  propeller,  to  work  in  a  cylinder;  and  in  181G  Mr. 
John  Millington,  an  engineer  of  London,  patented  the  use  of  a  propeller 
similar  to  a  smoke-jack,  to  be  placed  abaft  the  rudder,  aud  to  be  worked 
with  a  universal  joint. 

At  this  time  (1816)  Mr.  Eobertson  Buchanan  called  attention  to  this 
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mljiel  in  Ub  Vndaal  Ttmiim  m  FtopeDmg  YetMla  bjr  Steun^"  Ac., 
in  wliidi  it  the  followjug  ptmge:  Eiq^eEimento  haem  been  niede  on  a 
kind  of  leraw ;  bnt  tiiii,  I  belief  e,  after  n  trial  on  a  coniideraMe  acale  in 
AmerioB*  wai  rgeeted."  * 

Of  the  attention  which  was  given  to  this  sobject  in  Americai  we  know 
but  little  beyond  the  mere  plans  tliat  were  formed.   Marestier  f  has  sup* 
plied  us  with  the  information  he  was  able  to  obtain  there ;  bat  he  indndes 
the  forms  of  propellers  which  had  been  only  proposed,  with  those  which 
had  been  tried,  and  does  not  indicate  the  distinction.    "  Somc^*'  he  sayaiy 
"  are  maniftstly  complicated ;  others  ill  disposed ;  all  are,  perhaps,  inferior 
to  the  meant  hitherto  employed/'   He  describee  a  "helical  surface"  or 
the  screw-propeller,  applied  in  two  ways :  first,  as  partially  enclosed  in  a 
channel  formed  in  the  bottom  of  a  boat^  and  extending  nearly  her  whole 
lengthy  forming  three  turns  upon  its  axis.   The  numng  power  was  tpfdied 
to  a  vertical  axis  at  the  stem  of  the  boat,  and  oommnnicated  to  the  screw 
by  means  of  two  bevel  wheels.  Another  arrangement  of  the  helical  ntrface 
was  that  of  two  screws,  each  of  them  consisting  of  two  turns  upon  its  axis, 
placed  between  two  boats.    The  boats  were  parallel  to  each  other,  and  the 
screws  also ;  but  these  were  formed  to  work  in  opposite  directions,  and 
they  appear  to  have  occupied  in  length  nearly  half  that  of  the  boats.  Two 
horses  were  required  to  ^ve  motion  to  these  screws ;  but  it  does  not 
appear  that  either  of  tlicsc  plans  had  been  reduced  to  tlic  test  of  experi- 
ment.   Many  arrangements  for  the  propulsion  of  vessels  were  pointed  out 
in  that  book  j  perhaps  few  of  them  were  ever  of  any  service.  After 
describing  twenty  plans,  M.  Marestier  says,  "  I  have  made  no  remark  on 
tlic  inconveniences  of  the  various  com];iuation.s  of  which  I  have  jost  givoi 
an  idea,  because  they  are  generally  evident  enough." 

Necessity  sustained  the  impulse  which  had  been  formed,  for  the  con- 
trivance of  something  preferable  to  paddle-wheels;  but  it  was  left  to 
England  to  supply  the  desideratum.    And  in  the  year  1825,  a  premium 
was  offered  for  the  best  plan  of  propelling  vessels  without  paddles ;  and 
one  was  proposed  by  commander  Samuel  Brown,  R.N.,  and  accepted.  A 
patent  was  taken  out  for  this  on  tlie  15th  of  March.    The  propeller  was 
formed  of  two  blades,  projecting  from  an  axis  with  which  they  formed  an 
angle  of  45°,  and  placed  at  the  head  of  the  vessel,  where,  by  means  of 
joints,  it  was  capable  of  being  raised  out  of  the  water  without  being  dis- 
connected.   It  was  worked  by  a  12-horse  power  engine.    The  results  of 
the  few  trials  that  were  made  seem  to  have  been  satisfactory  ;  for  commander 
Brown  built  a  second  vessel,  which  he  fitted  up  with  the  same  machi- 
nery ;  and  in  this  instance,  the  results,  more  distinctly  recorded,  appear  to 
have  been  more  decidedly  successful.   The  project  was  nevertheless  given 
ap  by  him. 

♦  See  also  note,  ante,  p.  285. 

t  Mimoiro  sur  les  Bateaux  Ik  Vapeur  d«s  £ia(»>Uni8  d'Am^rique,  &c.  Paris,  Ib^. 
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Li  December^  1828,  Mr.  Charles  Cummerow,  a  nicrcimut  of  the  city  of 
London,  took  out  a  patent  for  a  screw-propeller,  formed  of  one  complete 
turn  of  the  blade  npon  its  axis,  to  be  fixed  abaft  the  rudder,  parallel  to  the 
line  of  the  keel.  And  in  July,  1829,  Mr.  Jacob  Perkins,  of  London, 
engmeer,  patented  the  use  of  a  propeller,  formed  of  tiro  blades,  to  be  fixed 
at  the  rtem  of  the  Teasel. 

AH  time  flflbrtey  tiewed  in  oonneiiDii  with  the  Bvailable  power  of  iteun, 
indicate  tint  the  metnritjr  of  art  now  required  the  foil  devdopment  of  the 
principle  and  elBcaqr  of  the  tcrew,  as  applicable  to  navigation.  The  pio- 
great  of  experiment  had  beoome  too  eztenaively  known  to  allow  the  tabject 
to  link  again  into  obfivion ;  and  if  socGew  had  not  been  adequate  to  tiie 
dlbrta,  attentum  had  been  exeited  on  both  ndea  of  the  Atlantic;  and 
the  inveitigation  of  the  mibjeot  waa  leoommended  by  aevend  eminent 
engineen. 

In  Manshy  1888^  Mr.  Bennet  Woodcroft  took  out  a  patent  ^at "  Certain 
improvementi  in  the  conitroetion  and  adaptation  of  a  revolving  apiial 
paddle^  tar  prapeDtng  boats  and  other  veaaeb  on  water.^'  That  was  the 
aerew-prapellerj  whidi  ia  now  generally  known  the  particiilar  condition 
of  itaiacnaamg  pitch.  He  oaDa  it a  spiral  wonn,  bhM2e,  or  aorew  coiled 
romd  ft  shaft  or  qrHnder,  of  any  convenient  length  and  diameter."  The 
sitnatioins  pr^oaed,  in  the  ipedioation  of  the  patent,  Ibr  the  working  of 
this  screw,  were^  the  sides  of  the  veasel  and  "  under  the  stem,"  to  be 
woriced  by  steam-power.  Little  was  known  of  this  propeller  for  several 
years.  It  i^pears  not  to  have  attracted  the  notice  of  those  who  were  most 
ardently  interested  in  the  same  object;  but  in  1842  a  vessel,  built  for 
commercial  purposes,  was  fitted  with  it. 

Mr.  Woodcroft's  claim  to  priority  of  design  will  not  bo  considered 
here,  beyond  the  statement  of  fiwts  proving  that  ingenuity  had  been  applied 
to  the  same  object,  and  had  accomplished,  some  years  previously,  about 
as  much  as  he  accomplished,  except  the  peculiarity  of  his  screw ;  for  the 
design  had  been  truly  conceived  already,  and  the  condition  necessary  to 
the  success  of  the  project  was,  the  right  place  for  the  screw  to  work.  So 
little  seems  to  have  been  known  of  his  plan,  that  when  Mr.  Smith  and 
captain  Ericsson  were  developing  the  actual  power  of  the  screw  in  their  respec- 
tive forms,  they  were  regarded  as  original  by  engineers  as  well  as  by  others. 
Up  to  that  time,  then,  his  screw  had  scarcely  been  an  object  of  attention. 
Regarding  the  three  patentees  as  the  individual  authors  of  their  separate 
plans, — as,  for  any  thing  that  appears  to  the  contrary,  it  raay  be  readily 
admitted  that  they  formed  their  designs  apart  from  each  other,  and  from 
any  other  person  who  had  formed  similar  projects, — they  appear  to  be 
meritorious  according  to  the  value  of  their  productions.  But  something 
must  be  indicated  beyond  the  design,  to  which  merit  attaches ;  and  that 
is,  the  energy  of  character  which  could  hope  under  almost  universal  neglect 
and  distrust,  and  persevere  for  years  against  the  most  general  discourage- 
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ment,  until  the  proofs  of  their  designs  were  on  such  a  scale  and  in  such  a 
light,  that  they  moj^  be  seen,  and  their  intrinsic  excellence  be  acknowledircd. 
Omitting,  thoref  )re,  any  farther  notice  of  Mr.  Woodcroft's  propeller, 
which  is  described  in  h'la  own  book,  the  following  observations  will  indicate 
the  progressive  development  of  the  same  principle,  in  the  more  simple  form 
and  application  of  tlie  screw  selected  by  Mr.  Smith,  and  that  which  was, 
about  the  same  time,  brought  out  by  captain  Ericsson. 

In  May,  183G,  Mr.  Francis  Petit  Smith  took  out  a  patent  for  the  Archi- 
medejiu  screw-propeller,  and  in  the  following  July,  captain  Ericsson  took 
out  the  patent  for  his  propeller.  These  things  were  presented  to  the 
public  in  the  character  of  novelties ;  and  as  such  they  were  regarded  by  the 
few  who  had  curiosity  enough  to  look  at  them,  or  on  whose  attention  they 
were  urged.  Perhaps  the  year  1836  was  the  most  important  era  in  tiie 
hUtoiy  of  the  Moeir-propeller,  for  that  was  the  period  in  which  the  ei^ft- 
bilitiet  of  the  two  fitnoi  of  Bcatew  were  determined,  which,  after  much 
petient  labour  on  the  part  of  their  projectors,  have  become  deaervedly  popular 
in  Europe,  and  in  the  United  States,  respectively. 

Mr.  Smith'a  pafeenta  were  fbr  the  application  of  the  aoew  to  propel  ateam- 
veaads  by  fixing  it  "inaieeeaaor  open  spaoe  fonned  in  thatpart  of  the 
after  part  of  the  veaael  commonly  called  the  dead-naing  or  dead*wood  of 
the  run,''  in  the  middle  line  of  the  dead-wood;  and  in  oompariaon  with 
other  efforts  which  had  been  made  to  adapt  the  acrew  to  the  propolmon  of 
vessela,  the  striking  and  peculiar  merit  of  Mr.  Smith'a  plan  appears  to  oon- 
aist,  eki^,  in  hia  baring  chosen  the  right  position  fiir  it  to  work  in. 

At  the  same  time  that  Mr.  Smith  waa  employed  in  hia  experimenta  <m 
the  power  of  the  Archimedean  screw,  revolring  rapidly  in  water,  captaiB 
John  Ericsson,  Ibnnerly  an  officer  in  the  Swedish  anny,  but  then  a 
ciril  engineer  in  London,  waa  engaged  in  experiments  upon  a  propeller 
formed  on  the  same  general  principle,  though  less  simple  in  oonstmction 
and  application  than  that  of  Mr.  Smith.  The  patent  which  be  took  out 
for  his  propeller  bore  date  the  ISth  July,  1886,  sul  weeks  later  than  the 
date  of  Mr.  Smith's  patent. 

The  powers  and  adaptation  of  Mr.  Smith'a  invention  were  first  tried  in  a 
amaU  tessel  34  feet  long,  6  feet  5  inches  in  breadth,  6  tons  in  burthen,  and 
4  feet  draught  of  water.  The  diameter  of  the  acrew  was  2'  feet,  and  its 
pitch  2  feet  5  inches.  The  diameter  of  the  cylinder  waa  6  inches,  and  the 
length  of  the  atroke  16  inches.  At  first  the  screw  consisted  of  two  turns  of 
a  sing:le  blade  upon  a  long  axis.  The  experiment  waa  made  in  the  City 
and  Paddington  canal ;  and,  whilst  it  was  in  progress,  a  part  of  the  blade 
broke  off  accidentally,  when  the  boat  immediately  shot  ahead  at  a  aenaibly 
greater  speed. 

The  first  trial  with  this  vessel  in  the  river  was  made  on  Saturday,  the 
20di  of  September,  1837,  when  she  left  Black  wall  at  6  o'clock  in  the  even- 
ing, and  reached  Gravcscnd  at  half-past  8.   Tlie  next  morning,  at  half-past 
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3,  she  left  Gravesend,  and  m-ide  the  Norc  Light  :it  20  miuates  before  6 ; 
Heme  Bay  at  25  minutes  past  7 ;  and  arrived  at  Mai^ate  at  a  quarter 
before  10  o'clock;  completing  the  distance  in  8|  hours.  On  Monday 
monung,  at  6  o'clock,  the  vessel  left  Margate;  but  as  she  was  going  round 
tliB  NorA  Fovelandy  a  feed-pipe  gave  my,  and  she  reached  Broadstairs 
under  nfl.  On  Tuesday  jnorniug  shs  started  for  Btmsgate,  and,  leaving 
that  port,  she  passed  thmgh  the  Downs  to  Dover,  and  aflerwaids  pro- 
eeeded  to  Folkafeone.  Here  seveoral  days  were  employed  in  making  a  series 
of  experiments,  both  as  a  sailing-vessel  and  a  steamer,  giving  entire  satis- 
&etioii  in  aU  her  performances.  In  returning  to  Bamsgate  she  had  to 
oppose  a  strong  wind  and  s  heavy  sea;  but  it  was  still  worse  in  returning 
firom  Bamsgate  to  Margate;  tiie  wind  blew  dead  upon  the  Fareland,aud 
the  sea  broke  oontuiually  into  the  boat,  nearly  filMng  her.  Te^  in  a  state 
of  wind  and  sea,  whidi  it  was  thought  would  have  rendered  it  impossible 
for  a  steamer  fitted  with  paddles  to  weather  the  Fordand,  this  little  boat 
reached  Margate  in  ssfotj,  within  the  short  space  of  2  hours  and  10  minutes. 
She  returned  afterwards  to  BlackwaU,  having  traversed  more  than  400 
Bules  at  an  average  rate  of  8  miles  an  hour. 

The  screw  must,  of  necessity,  exert  a  great  power  when  it  rendves  rapidly, 
even  though  the  principle  may  not  be  the  most  effectively  applied.  Captain 
firicsson  tried  his  propeller  on  a  small  scale  in  the  Thames  t  tiie  boat  was 
forty  feet  lon^  eight  feet  in  breadth,  and  it  drew  three  feet  water,  and  had 
two  propellers,  each  of  five  feet  three  inches  in  diameter.  The  power  of  the 
propeller  was  well  developed  in  this  boat ;  its  effect  was  qnite  satisfocUny. 
This  encouraged  him  to  invite  the  lords  of  the  Admiralty,  and  the  surveyor 
of  the  Navy,  to  witness  the  performance  of  the  boat;  but  although  the 
power  exerted  by  the  screw  was  unquestionable,  yet  the  surveyor  came 
immediately  under  the  controlling  power  of  prejudice  against  it,  and  the 
board  of  Admiralty  took  no  further  interest  in  the  propelier,  after  having 
attcuded  the  experiment. 

Mr.  Francis  B.  Ogden,  formerly  the  American  consul  at  Liverpool,  had 
assisted  captain  Ericsson  to  bring  out  his  plan  of  propulsion  in  the  experi- 
mental boat,  which  was  called  the  Francis  B.  Ogden;  and  now,  under  the 
pressure  of  discouragement,  with  which  the  British  government,  and  the 
civil  engineers  of  the  country  generally,  so  far  .is  his  plan  became  known, 
treated  him,  he  was  further  relieved  by  the  friendly  sympathy  and  aid  of 
another  citizen  of  tlie  United  States. 

T!io  ntt(  ution  of  captain  Robert  F.  Stockton  of  the  United  States'  navy 
was  drawn  to  the  propeller  in  the  experimental  boat.  He  immediately  per- 
ceived, its  superiority  to  paddle-wheels,  and  ordered  two  iron  boats  to  be 
built,  and  fitted  with  steam  machinery  and  the  screw  propeller,  upon 
captain  Ericsson's  plan.  These  two  vessels  were  intended  to  be  sent  to 
America ;  and  from  tiiis  event  resulted  the  introduction  of  the  Ericsson  pro- 
peller into  the  United  States  of  America,  where  it  gained,  and  ha.s  supported, 
a  high  reputation  among  the  cunmicrcial  interc&ttt  of  that  country.  Captain 
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Stockton  looked  forward  with  confidence  to  tJie  application  of  this  propeller 
to  war  steamers ;  and,  under  the  encouragement  of  that  prospect,  captain 
Ericsson  gave  up  his  enp:agcments  in  London,  and  went  to  America,  where 
he  saw,  at  length,  his  propeller  applied  on  a  large  scale  in  the  American 
navy.  The  following  particulars  of  the  steam-frigate  Princeton,  belonging 
to  the  United  States,  and  fitted  with  captain  Ericsson's  propeller,  were 
obtained  in  America  by  a  British  naval  officer:  length  of  ship,  164  feet; 
breadth  of  beam,  30  feet;  depth  of  hold,  22  feet  6  inches;  draught  of 
water,  17  feet  6  inches ;  burthen  about  700  tons.  The  propeller  is  14  feet 
in  diameter,  with  6  blades,  and  makes  from  32  to  36  revolutions  per 
minute.  The  engines  are  about  400  horse-jpower ;  the  speed  ia  stated  to  be 
about  14  miles  per  hour. 

The  decided  success  which  had  marked  the  course  of  Mr.  Smith's  experi- 
ments led  to  the  fonnation  of  a  company  called  the  "Ship  PropellerCompany/' 
whose  first  object  was  to  detennine  the  adi^tation  of  the  screw,  as  a  propel- 
ler, on  alarger  scale;  Imtaf  MMNi  M  HiAolgeetwii  known,  the  scheme  was 
loudly  decried  by  almort  att  protaiooal  men  and  maanbctnring  engineers, 
insomuch  that  it  was  finmd  diifieolt  to  engage  an  engineor  to  eonatmot  tho 
engine  and  madiinery  in  so  nnpopuhir  an  enteiEprise.  At  length  Meaara. 
Bennie,  who  had  witnessed  acme  of  the  ezperiments  with  the  amaUfeasei^ 
not  only  undertook  to  build  the  engine,  &c.,  but  became  penonaUy  inter- 
ested to  a  ooosideiable  eitent  in  the  aneeen  of  the  oliject. 

For  the  purpose  of  making  •  mora  eonduBife  eKpetiment,  a  veasel  waa 
built  in  188B,  of  the  Hollowing  dimenaiona:  erixeme  length,  125  foot; 
length  between  the  perpendicnlsn,  106  ibet  8  indies;  eitreme  bieadth« 
21  ftet  10  inches;  depth  in  hold,  18  feet;  mean  dianght  of  water,  9  feet 
6 inches;  burthen, 287 tons;  powerof  engines,  80 horaes,  nominally;  bat 
whidi  eiperience  proved  did  not  enoeed  88.  The  vessel  waa  naaaed  the 
Jrekkneiet.  Her  propeller  waa  at  first  a  ainf^threaded  aerew,  toning 
one  complete  turn  upon  its  axis,  being  5  ftet  9  inohea  in  diametor,  and 
8  fiset  pitdi;  but  this  waa  aubsequenfly  removed,  and  ita  place  supplied  by 
a  double-threaded  aerew,  each  thread  finrming  half  atum  upon  the  axia; 
and  the  entire  propeller  was  so  fixed  that  it  oonld  be  disconnected  and 
taken  into  the  vessel,  to  remove  the  oibstmotion  it  would  have  presented  to 
the  sailing  of  the  vessel,  when  the  wind  was  &vourable  to  the  use  of  canvaa. 

Several  trials  of  the  power  of  the  screw-propeUer  were  made  in  the  river 
Thames,  and  in  the  British  Channel,  in  the  month  of  April,  1840,  when 
the  speed  of  the  Arehimedei  waa  tried  against  that  of  ant  AM,  Bener,  and 
SufoBow,  mail  steam-packets.  The  results  varied  as  to  the  comparative 
velocities  of  the  vessels,  and  on  the  28th  of  April  captain  Ghappdl^  JELN., 
who  had  been  appointed  by  the  government^  to  examine  into^  and  to  report 
upon,  the  merits  of  Mr.  Smith's  patent  screw-propeller,  in  use  on  board 
the  Archimedes,  as  compared  with  the  ordinary  paddle-wheels  applied  to 
her  Majesty's  mail  packets  on  the  Dover  station/'  undertook  the  superin- 
tendence of  the  experimenti(; 
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The  public  "press  of  that  time  states,  that  in  her  passage  down  the  Thames 
on  the  3rd  of  May,  she  performed  the  passage  from  Loudon  to  Gravesend 
in  one  hour  atid  forty  minutes,  and  from  Gravesend  to  the  Nore  in  one 
Lour  and  a-half ;  that  she  passed  through  the  water  at  the  rate  of  ten 
miles  an  hour,  and  that  her  speed  with  the  tide^  but  against  the  wind,  was 
thirteen  miles  an  hour. 

Captain  Chappell  says,  in  his  first  report,  "  On  my  arrnral  at  Dover  I 
nMde  arrangements  with  commander  Boteler,  by  which  the  Widgeon,  maSl 
■temi-packjet,  was  placed  at  my  disposal.  The  foUowing  itatement  ahovt 
tiiocompmktfe  liae,  power,  and  immer»ionolth»  two  fOMdi ; 


Diunaltr  af 
Cylidbn. 

LcngUi  of  Strakt. 

Mma  Diraghtof 

Widgeon  .  . 

162 

39  inehfli. 

3  feet  1  inch. 

7  feet  d  inches. 

837 

37  n 

9  fts*  4  indiss. 

"The  JFidgeom  ia  tlkefiutest  packet  on  tbe  Doror  gfenAum:  she  baa  10 
hofiM  power  non^and  75  tons  bnrtlieii  leas  ti^ 
diMi|^  of  watw  of  the  former  u ftek  1  indi  kaa  tbaa 

Seretal  experiments  were  then  made  by  the  two  steant-Tessda  in  crossing 
Ihe  Channel  from  Bovor  to  Galaltyaiidbaek;  and  with  idbrenee  to  them 
captain  Chappell  remarfc% — these  trials  dearly  prove  tint  the  speed  of 
the^irtifttmedltf  kali^%fnfMortothalo^  Wk^ieai$  in  fight  aim  and 
eahna,  and  in  amooth  water;  but  at  the  ateam  power  of  the  Ibrmer  ia 
ten  horses  less,  and  her  burthen  seventy-five  tone  mora  than  the  Wid^ftem, 
it  ia  evident  that  in  theaevessda  the  propelling  power  of  the  screw  ia  eqoal, 
if  not  anperior,  to  that  of  the  ordinary  paddle-wheel.  In  thia  lespect,  theie* 
ftnrc,  Mr.  Smith's  invention  may  be  considered  oomplefeely  snccesaful/' 

The  following  tabular  statement  will  show  the  comparative  advantagea  of 
power,  burthen,  and  xenstanoe^  bj  which  each  of  the  peoketa  wia  lapeiior 
to  the  Arckmtdei: 
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Thus  it  appcan  that,  mbotili  respects  of  oomparis(m,iheadraiitage  ims  on 
the  side  of  all  the  steam-packets  propelled  by  paddle-wheels,  and,  in  the 
highest  degree,  of  the  Widjfetm, 

The  Arddmedei  was  afterwaids  placed  at  the  diqNwal  of  captain  GhappcU, 
with  the  view  to  test  the  adaptation  of  the  acraw-propdler  to  the  various 
ciicumstances  which  may  arise  in  navigating  the  open  uml,  hy  maldng  a 
voyage  lonnd  the  coast  of  Bnglaad  and  Soothmd.  This  voyage  was  made 
the  occasion  of  pnsenting  oppoiftunities  fof  the  ftdlest  iiiff sti(^alii(iii  hy 
scientific  and  practical  engineers,  and  by  naval  officers  and  other  nantkal 
men,  at  all  the  ports  roond  the  coast.  And  many  testimonials  were  elicHed 
in  fiivonr  of  the  invention,  and  of  its  adaptation  to  general  vse,  deddedly 
in  preference  to  paddle-wheels. 

In  the  varions  trials  of  speed  which  ware  made  ronnd  the  coast,  the 
powers  of  the  vessel  and  her  machinery  were  tried  alone,  unaccompanied 
hy  any  competitor ;  and  the  average  rate  of  the  whole  distance  of  2006 
nautical  miles  which  the  vessel  ran,  was  accomplished  at  the  average  rate 
of  7*336  miles  per  hour,  whilst,  under  very  favourable  circumstanoea,  die 
ran  a  distance  of  thirty  miles  at  the  rate  of  10*9  miles  per  hour. 

When  the  Archimedes  had  completed  her  passage  round  Great  Britain, 
she  proceeded  immediately  from  Plymouth  to  Oporto,  and  performed  the 
passage  in  sixty-nine  hours,  without  any  occasion  having  presented  itself, 
during  that  time,  to  stop  the  engines.  This  was  the  shortest  passage  that 
any  steam-vessel  had  ever  made  between  those  ports. 

The  proofs  of  the  screw's  superiority  were  established,  as  the  trials  to 
which  it  was  put  developed  its  capabilities :  but,  generally,  the  invention 
was  discouraged.  Besides  those  who  saw  what  it  could  achieve,  perhaps 
there  were  very  few  that  were  willing  to  relinquish  a  partiality  for  what 
they  kuew  to  be  effective.  And  engineers  generally  were  reluctant  to 
allow  the  claims  of  an  invention  wliich  would  mterferc  largely  with  the 
profits  of  their  capital  invested  in  macliinery  and  patterns  constructed  on 
the  old  principle.  A  striking  instance  of  prevailing  disinchnation  to  the 
screw-propeller,  w.is  shown  on  the  issue  of  a  new  edition  of  the  Encyclo- 
psedia  Britannica,  in  which  the  article  on  steam  navigation  contained  uo 
notice  whatever  of  the  subject. 

The  government  had  appointed  Mr.  Lloyd,  the  chief  engineer,  with 
captain  ChappcU,  ofiiccrs  whose  suitableness  to  investigate  the  merits  of 
the  invention  and  its  geucral  applicability,  were,  perhaps,  not  to  be  exceeded 
by  any  in  the  naval  service ;  and  their  testimony  in  favour  of  the  screw 
was  supported  by  that  of  many  other  naval  officers,  of  emuient  engineers, 
and  of  other  gentlemen  fully  competent  to  appreciate  its  claims.  The 
surveyor  of  the  navy  had,  however,  conceived,  and  he  always  maintained, 
a  very  strong  objection  to  the  screw-propeller, — an  objection  whidi 
was  al\\ays  much  more  associated  with  imaginary  difficulties,  flisn 
with  facts;  but  its  inilucnce  at  the  Admiralty  was  unquestionable.  In 
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this  state  of  things  the  govemmeut  were  particularly  cautious  in  acting 
upon  a  judgment  which  had  been  formed  upon  facts  developed  iu  the 
performances  of  tlie  Archimedes. 

Within  a  limited  sphere  a  decided  confidence  had  been  produced  in  the 
•crew-propeller  by  the  performances  of  the  Archimedes.  And  in  the  early 
part  of  1841,  a  small  steam-packet,  called  the  Princess  Royal,  was  built  in 
the  north  of  England,  for  a  compiiny  at  Brighton.  Her  dimensions  were 
as  follow:  length  of  keel,  81  feet;  breadth  of  beam,  17^  feet;  depth  in 
the  hold,  10  feet;  draught  of  water,  6^  feet;  register  tonnage,  101  tons. 
She  was  fitted  witii  two  engines  oC  89  korte-power  each,  and  with  a  screw- 
propeUer  of  6  fiwt  in  diameter  and  0  ftet  pitdi.  Her  q^eed  was  about  eight 
knota  an  hour;  she  made  liie  passage  fhwi  NewcssUe  in  48|  honn,  and 
airifed  at  Brighton  on  the  8th  of  Jnne.  She  was  fitted  np  ibr  pleaaoie 
eKcanioni^  from  Brighton  to  plaoea  within  a  convenient  distance,  upon  the 
aonth  coast ;  and  her  firrt  employment  waa  to  carry  a  party  to  Anmdel,  on 
tiie  9th  of  June.  In  the  antnmnal  gales  oftiie  same  yesr,  that  little  fessel 
ezhihited  proofo  of  sqpenor  power  aa  a  tng.  The  ''Horning  Chnmide'' 
of  the  27ih  October,  1841,  says,  that  dniing  one  of  those  gales  ahe  towed 
two  Inige  hrig*  at  one  time  out  of  Shoreham  haihonr,  against  the  wind, 
and  a  tide  setting  in  aft  the  rate  of  four  miles  an  honr.  She  lately  took 
oat  a  hrig  when  it  was  deemed  nnsalb,  by  ahnost  eveiy  one  present,  to 
make  the  attend  owing  to  the  heavy  sea  that  waa  then  roUmg  into  the 
harboorj  the  Maeeit,  however,  aooompUshed  lier  taak  noUy.  To  give 
aome  notion  of  the  vidence  of  the  gale,  the  brig;  in  setting  reefhd  topsaila, 
carried  away  both  topmasti^  immediateiy  after  the  steamer  had  csat  df,  and 
waa  obHged  to  ran  for  Newhaven."  TJieae  and  other  perfonnances  of  the 
screw  were  calculated  to  produce  public  confidence  in  that  form  of  pro- 
peller, snd,  even  in  its  in&ncy,  to  render  it  popular.  The  committee  of 
management  of  the  company  in  question,  in  a  letter  to  the  directors  of  the 
Ship-propeller  company^  who  had  purchased  the  patent  of  Mr.  Smith,  said, 
"  We  feel  ourselves  bound  to  express  our  entire  satLsfootion  with  the  success 
which  has  attended  the  application  of  your  patent  to  our  vessel,  the  Prmeen 
Rogal,  steam-boat,  which,  in  everything  connected  with  the  machinery  and 
its  arrangements,  her  speed,  and  the  facility  with  which  she  is  managed, 
has  fiur  exceeded  our  expectations.'' 

The  Bedlington,  of  about  270  tons,  and  60  horse-power,  was  built  at 
South  Shields,  in  1849,  and  fitted  with  a  screw-propeller;  and  the  Novelty, 
of  London,  of  300  tons,  and  25  horse  power :  this  appears  to  have  been  the 
first  vessel  to  which  the  screw  waa  applied  as  an  auxiliary  propeller.  The 
Bee,  of  30  tons,  and  10  horse-power,  tvas  built  at  Chatham  for  the  in- 
struction in  the  management  of  steamers,  of  officers  at  the  Naval  College 
at  Portsmouth,  and  was  fitted  with  a  screw  as  well  as  paddle-wheels ;  and 
the  Rattler  was  ordered  to  be  adapted  to  the  reception  of  the  screw.  The 
determination  had  also  been  taken  to  employ  it  instead  of  paddle-wheels  in 
propeUing  the  Great  Britain, 
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Next  came  the  Great  Northern,  laid  down  in  1840,  and  built  by  captain 
Coppin,  at  Deny,  in  Ireland :  she  was  launched  in  July,  1842.  Her  pria^ 
cipal  dimenaions  were, — length  over  all,  247  feet;  between  ihepeipendiaft* 
ifura,  221  ftet;  breadtfa,  87  ftet;  depth  in  hold,  26  feet;  draught  of  water, 
18  feet;  tonnage,  bnilden'  metaorement,  1750  tona;  engines,  by  Meaan. 
Miller  and  Rafenhill,  826  hoiae-power.  Her  aoraw  waa  12  feat  m  diameter, 
and  14  &et  pitch ;  being,  however,  only  7  fret  an  length.  Apart  fkom  tiie 
novel  mode  of  propobion  having  given  thia  ah^  a  dirtinetion,  she  posaeaaed 
the  local  intereat,  eait  waaatatadat  liifi  ttmeiy  of  being  the  largest  ship  ever 
hoilt  in  Irdand. 

At  length  the  ilaMfer,of888 tona,  aad200hor8e.poweren|^nea,hiai]tnpovi 
the  lineaof  the  Meeto,  Puij/phenm,  and  ProawMem^  waa  adiqpted  bj  an  ad- 
ditional length  afi^  fiir  the  leo^tion  of  tiia  aerew>piopeIler  j  and  ita  ei^ft- 
hifitiea  were  pot  to  Ilia  teat  The  eoima  of  e^erimenta  made  in  the 
Rattler  led  to  important  results,  as  screws  in  conaiderahla  variety  were 
tried,  and  the  gromida  of  praftrenoe  were  developed  in  the  peffcM'niancea  of 
tiie  vesaeL  The  trials  were  begon  with  the  screw  in  the  state  in  which  it 
had  been  need  in  the  Anhimedet,  consiwthig  of  two  half  tome  of  the  Uade 
upon  itsaxia.  On  the  80lh  October,  1843,  soehascrewof  9  &et  diameter, 
11  feet  pitch,  and  5  feet  6  inches  in  length,  waa  tried  in  the  BaHler}  but 
the  experiment  seems  not  to  have  been  made  with  eBongk  care  to  snpplj 
raanlta  which  mig^t  be  used  in  comparison.  In  Kovamber,  aome  ivrtiiar 
esperimenta  were  made  with  a  screw  of  the  same  diameter  and  pitch, 
reduced  in  length — first  to  4  feet  8  inches,  and  then  to  8  feet ;  but  as  theaa 
also  were  merely  preliminaij  triab,  perhaps  no  stress  ought  to  be  laid  on 
them;  wa  will,  therefore,  only  remari^,  that  with  the  diminished  length  of 
aciew,  ahe  gained  in  apeed  a  little  moia  than  half  a  knot  an  hour,  with 
about  the  same  alip.  Circumstances,  vaiying  but  vaiy  little^  mi|^  canaa 
so  much  difference,  apart  from  the  alteration  of  the  aoew. 

In  February,  1844,  the  acrew,  three  feet  long^  waa  tried  again ;  the 
speed  of  the  engine  was  increased  by  1*4  stroke  per  nisnte  (the  rerolutiona 
of  the  screw  being  106  in  a  minute),  that  of  the  screw  through  the  water 
0*868,  and  that  of  the  vessel  0*875  knot  per  hour.  Hence  the  slip  became 
greater  aa  the  speed  of  the  engiiie  increased.  In  March,  the  trial  of  the 
same  form  of  screw  was  repeated  ;  the  revolutions  of  the  screw  diminished 
by  8  in  n  minute;  the  speed  of  the  vessel  was  about  the  same,  the  slip 
having  diminished  from  24  4i  to  12  9  per  cent.  Reduced  in  lengtli  to  two 
feet,  the  revolutions  of  tlie  screw  increased  to  100"6  per  minute,  and  the 
slip  became  13-4  per  cent.  With  a  further  diminution  in  its  length,  of  six 
inches,  its  revolutions  became  102*1  in  a  minute,  and  its  slip  12*24  per 
cent.  When  the  length  of  the  screw  was  only  1  foot  3  inches,  it  revolved 
103*6  times  in  a  minute,  and  its  shp  was  only  10*4-2  per  cent.,  in  a  calm. 
»  Mr.  Smith's  screw  with  three  blades  was  tried  at  different  lengths,  its 
diameter  being  9,  and  pitch  11  feet.  The  length  being  at  tirst  2  feet  3 
inches,  its  revolutions  per  minute  were  94*3,  and  sUp  33  per  cent.  Bcduoed 
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in  length  to  1  foot  8i  inchoB^  and  making  92  revolutioDS  per  minute^  its 
slip  was  diminished  to  18*8  per  cent.,  in  a  fresh  wind  abeam.  This  was 
the  smallest  length  to  which  the  screw  was  reduced;  in  this  state,  with 
108-4  revolutions  per  minute,  the  dip  was  16  per  cent. ;  and  with  lOO'S 

revolutious^  the  slip  was  12  per  cent.,  in  a  fresh  wind. 

Mr.  Woodcroft's  propeller  was  the  subject  of  several  experiments.  First, 
his  four-thn^aded  screw,  9  feet  in  diameter,  1  foot  7  inches  in  length,  and 
the  pitch  increasing  firom  11  feet  forwards  to  11'55  feet  aft;  making  104'3 
levolutiuns  in  a  minute,  its  slip  was  27*77  per  cent.,  with  the  wind  abeam  ; 
and  when  the  screw  made  95*9  revolutions,  the  slip  was  reduced  to  23*56 
per  cent.,  with  a  li^ht  wind  nbeam.  His  two-threaded  screw  mm  of  the 
same  diameter,  length,  and  pitch;  and  with  107*5  revolutiona  in  a  minute, 
its  slip  was  27*76  per  cent.,  with  a  very  light  wind. 

Steinman's,  or  Blaxlaud's  propeller,  patented  by  Blaxland  in  November 
18 10,  was  tried.  The  diameter  was  10  feet,  and  pitch  11  feet  6  inches; 
wlien  its  revolutions  were  10 12  in  a  minute,  the  slip  was  19  2  per  cent.; 
and  when  thev  Avere  100  9i<  in  a  minute,  after  some  alteration  had  been 
made  in  the  screw,  the  slip  was  15*73  per  cent. 

The  last  .scrr  \v-j)roj)cllcr  to  be  noticed  in  these  experiments  is  Suthcr- 
Jaud's  two-threaded  screw,  8  feet  "X  inches  in  diameter,  26  feet  pitcli,  and 
l^fcjt  in  length.  "When  its  revolutions  were  GD  I)  in  a  minute,  the  slip  was 
53*5  per  cent. ;  and  when  they  were  57  in  a  minute  it  was  55  per  cent. 

Nothing  needs  to  be  added  to  the  facts  developed  in  the  experiments,  to 
prove  that  Mr.  Smith's  propeller,  formed  of  two  small  sections  of  the  blade 
of  the  screw,  was  better  than  any  other  form  that  was  tried;  for  it  produced 
the  greatest  speed  in  the  ship,  and  was  subject  to  the  least  junount  of  slip. 
It  was  important  that  the  screw  should  consist  of  only  two.  sections,  and 
that  these  should  be  small.  One  consideration  in  regard  to  its  general  use 
was,  a  convenience  in  raising  it  from  its  working  position  in  the  nin, 
when  sail  only  was  required.  In  the  condition  of  the  screw,  which  wius 
shown  to  be  preferable  as  to  both  sp(M'd  and  slip,  it  was  found  quite  conve- 
nient to  make  it  travel  in  a  viutical  trunk,  formed  immediately  over  the 
aperture  in  the  dead-wood  for  the  working  of  the  screw.  This  arrangement 
was  then  adopted,  and  it  is  now  deemed  so  important  in  the  navy  as  never 
to  be  dispensed  with. 

Tlie  relative  efficacy  of  different  forms  of  screw  having  been  determined, 
and  Mr.  Smith's  propeller,  consisting  of  two  small  sections  uf  a  hclLx,  having 
been  selected  as  the  best  form,  the  next  trial  to  which  it  was  necessary  to  put 
it,  wtis  that  in  which  its  propelling  power  would  be  compared  with  paddle  - 
wheels.  It  might  be  enough  to  state  a  few  of  the  trials  made  with  the 
Rattler  and  the  Alecto,  for  they  presented  results  which  ought  to  be  satis- 
factory. In  some  of  the  preliminary  trials,  the  relative  power  of  the  screw 
and  of  the  paddle-wheels  was  doubtful.  There  was  great  emulation  on 
hoard  of  both  vessels;  for  each  captain  was  a  decided  advocate  of  the 
description  of  propeller  whose  power  he  was  charged  to  develop;  but 
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the  competition  soon  took  a  decided  cSuuncter,  and  the  Iblbwing  ex- 
tracts teem  a  letter,  written  hy  Mr.  F.  P.  Smith,  on  the  Slat  of  liiba*ch, 
1846,  states  some  of  the  fibcts,  in  different  conditions  of  the  weather : 
"Battler  has  redeemed  her  lost  laurels,  hoth  to^y  and  yesterday; 
daring  a  perfect  calm  we  ran  fiom  the  Little  Koie  to  Yarmonth-roads 
(80  miles),  heating  Jketo  23|  minutes,  although,  in  conseq[uenoe  of  so 
short  a  supply  of  steam,  we  were  compelled  to  work  the  second  grade  of 
expansion  throughout  the  day,  and  the  engines  making  only  23^  to  24 
strokes  per  minute.  On  jUeeto^s  arriving  in  Yarmouth-roads,  we  started 
again,  and  hoth  ships  set  all  sail  to  a  moderate  hrees^  and  continued 
running  till  off  Cromer  light ;  Rattler  heating  in  24  miles,  by  13  minutes. 
From  the  had  appearances  of  the  weather,  it  waa  deemed  proper  to  anchor 
f<nr  the  night,  during  which  it  blew  a  complete  gale  from  the  N  .W.^  and 
continued  throughout  tlie  day,  affording  the  very  opportunity  we  were 
seeking  for  trying  Rattler^e  powera  at  a  head  sea.  On  starting^  of  course 
aU  was  anxiety;  but  a  few  minutes  were  suifficient  to  show  that  we  were  to 
win  the  race:  the  distance  nin,  being  about  60  miles, waa  won  by  Rattler, 
passing  the  Spurn  light  40  minutes  before  her  competitor.  We  have  ti^Len 
^mamcmieter  and  indicator  diagrama  throughout  the  day ;  the  very  irtnr* 
pressure  exhibited  when  the  screio  woe  emt  qf  water  (as  folks  say)  i'  3*  ,  •  - 
ranging  up  to  64  lbs.  on  Salter's  balance.  I  may  say  that  on  one  occtu  >a 
we  lost  steam,  which  brought  Alecto  alongside.  This  was  at  10  o'clock ; 
and  it  was  from  this  time  till  we  anchored  that  the  40  minutes  were  gained, 
although  prior  to  that,  when  the  sea  was  the  roughest,  we  gained  more  than 
half  a  mile  on  Alecto  in  the  first  hour,  she  having  got  the  start  of  us  in  that 
distance.  The  59  miles  were  done  in  7j  hours,  tide  principally  a<:^ainst  us. 
As  you  may  sAppose,  the  Alectos  are  all  taken  aback:  captains  Austin  aud 
Hoscason  are  now  on  board  us,  and  both  say  they  had  not  the  slightest 
idea  that  we  should  ever  have  held  way  with  them." 

So  far  the  trials  related  to  speed  :  l)nt  it  was  deemed  advisable  to  put  the 
screw-propeller  to  severer  trials  apiinst  the  paddle-wheels,  and  the  following 
extract  from  a  report  made  officially  to  the  xVdmiralty,  and  afterwards  laid, 
with  otiier  papers,  on  the  table  of  the  House  of  Ck>mmonB,  will  show  their 
character  and  the  results. 

Thursday,  3rd  April,  1845. 
**  A.M.   9*-  40'    0"  took  Alecto  in  tow  with  her  floaU  off. 
A.1I.  10    10    8  set  patent  log. 

A.M.  11    10    8  patent  log  showed  rate  of  towing    .    .  7^ 
P.M.    4     0    0  Alecto  took  Rattler  in  tow. 
P.M.    4    15     0  set  patent  log. 

P.M.   5    15    0  patent  log  showed  rate  of  towing   .   .  5^ 

In  &vour  of  Jbi^/ler  IVV 


P.M.   5   30    0  lashed  stem  to  stem,  allowing  Alecto  to  get  her 


Digitized  by  Gopgle 


•UPBEIO&ITY  or  TBS  8CKXW  TO  rADOLK-WBSSLS.  353 

speed,  when  Rattier  tamed  ahead,  and  succeeded  in  tuwmi;  Alecto,  in  spite 
of  her  efforts  to  the  contrary,  by  both  ships'  logs,  2^  knots  good,  and  by 
patent  log  2x«  iluou. 

"  Ejcperimentt. 

"  Stopped  with  a  fresh  wind  astern,  going  9'5  knots,  and  obtained  stern- 
way  in  2^  8*. 

"  Stopped  m  a  eafaa  wtdi  itom  way,  7*5  knota,  in  1'  88*. 
FUl speed, helm  hard  down,  1st  cirdeS'  89*;  2nd  ciroleS'  81*.  Came 
round  16  points  after  engines  were  stopped. 

"  Helm  hard  down,  from  no  way ;  setting  the  engines  going  she  described 
the  code  5'  ir." 

From  the  alternate  efforts  of  the  two  steam- vessels  in  towing  each  other, — 
namely,  Ratilcr  towing  Alecfo  7.,\,,  and  Alecto  towing  Rattler  5H»  the  fol- 
lowing result  is  drawn:— As  7^^  :  ::  100  :  83.  And  100  -  83  =  17 
per  cent.,  the  superiority  of  the  Rattler  with  the  sacw,  to  the  Alecto  with 
paddle-wheels. 

The  question  was  now  decided ;  and  {qjart  from  a  judgment  which  had  been 
formed  before  the  two  methods  of  propulsion  were  thus  fairly  tried  together, 
an  also  from  a  consideration  of  the  tenacity  with  which  opinions  are  held  by 

'  HI  of  some  characters  after  having  been  once  received^  it  is  difficult  to 
M  (m  whafc  ground  the  paddle-wheels  conld  be  preferred  by  pertons  who 
had  no  interett  to  bias  their  judgment.  The  facts  ascertained  daring  theae 
eiperiments  were  not|  however,  whoUj  unavailing  at  the  Admiralty.  It  had 
become  evident  that  the  desideratom  which  would  unite  the  advantages  of 
•team-power  with  the  effectiveneia  of  broadside  armament  waa  the  aerew- 
propdler;  for  the  low  position  at  which  the  machinery  and  boilera  may  be 
advantageously  placed,  HimiiiMli«>  the  baaards  of  injury;  and  the  very  small 
space  occupied  by  the  aerew  la  a  fbrther  consideration  in  fimmr  of  ita  nae. 

Before  experience  arrived  at  that  pointy  very  definite  opinions  bad  been 
formed  of  the  advantagea  that  must  be  realised  in  using  the  screw-propeUer, 
rather  than  paddle-wheels,  in  war  ateamera.  Captain  Cbiqppell  bad  said, "  In 
veaada  of  war  the  screw-propeller  admits  of  the  whole  machinery  being  kept 
bebw  the  water-line;  of  the  ship  being  ordinarily  need  with  asila  only,  but 
of  being  converted  into  a  ateamer  in  a  few  minntea;  or^  aa  the  action  of  the 
acrew  ia  equal,  whatever  may  be  the  heel  or  inclination  of  the  ahip,  the  aerew 
will  aflow  of  using  both  aaila  and  ateam  when  required.  ThepiopeDingappA- 
ratua  ia  j^aoed  wholly  out  of  reach  of  injury  from  ahot,  the  foiling  of  maata  or 
eoUiaion  with  other  veaada;  the  whole  broadside  batteiyia  left  nnobatmcted; 
and  ahould  every  mast  be  shot  away,  the  propeller  might  atill  enable  a  ship 
to  maintain  an  efficient  fighting  position,  to  follow  an  enemy  if  required,  or 
to  convey  the  vessel  safely  into  port,  however  crippled  in  condition.''  * 


*  Reports  relative  to  Smith's  Patent  Screw  Propeller,  aa  used  on  board  the  Archimtdet, 
steam- vessel,  &e.  By  CapUin  Edward  Chappell,  £LN. ;  London,  James  ftidgway,  1640." 

2l 
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Thii  oondte  statemeiit  indiidAs  dmoit  all  that  needs  to  be  aaid  on  the 
Boperiority  of  the  screw  to  paddle-wheels  for  the  purpoMS  of  war;  hut  the 
Biitiah  govenimeiit  was  too  cautious  to  proceed  at  onoe  on  the  intelligent 
view  of  one  dearly  defined  and  amply  developed  &ct.  Not  to  that  of 
France :  "  The  Fnoich  government  are  fitting  three  vesaelB  to  he  impelled 
hj  the  same  agency/'  (the  screw-propeller)  wrote  Mr.  Elijah  Galloway  in 
1842.  lieutenant  Labrousse  of  the  Frendi  navy  presented  to  hia  govern- 
ment a  plan  for  bringing  the  screw-propeller  into  use,  and  afkerwards  gave 
publicity  to  it  through  the  piess,  in  1841.  In  the  mean  time,  extracts  ficom 
his  plan  were  inserted  in  a  work  of  considerable  merit.*  The  following 
quotation  will  best  show  how  later  experience  was  so  long  ago  anticipated : 

*'8h^  War, — ^The  use  of  the  screw,  as  a  means  of  propuldon,  is  fa 
from  diminishing  a  ship's  sailing  qualities;  it  is,  on  the  contrary,, capable 
of  adding  to  the  certainties  of  navigation,  and  the  advantages  of  its  applica- 
tion to  ships  of  the  line  become  so  incontestable  and  so  striking,  even  to 
persons  not  acquainted  with  steam  navigation,  that  it  seems  useless  to 
enumerate  them.  Let  us  imagine  two  ships  together,  one  using  the  screw 
and  the  other  saO,  what  inequality  will  there  not  be  between  these  two 
ships,  one  of  which  will  be  able  to  move  about  the  other  in  all  directions, 
with  at  least  double  the  common  velocity  of  a  ship  (at  the  time  and  with  the 
sails  used  in  action),  without  anything  being  able  to  alter  her  moving 
power,  whilst  the  other  can  move  only  in  certain  directions  by  the  help  of 
sails  which  are  wholly  exposed  to  the  enemy's  shot?  Suppose  the  superi- 
Oflity  should  remain  with  the  last  (which  yet  seems  impossible),  what  advan* 
tage  could  she  make  of  it,  since  the  lerew-sh^  could  always  ^nthdxaw  at  a 
certain  time  from  the  shot  of  her  conqueror,  unable  to  follow  ? 

"  Thus,  then,  however  great  the  inconveniences  resulting  from  tlic 
application  of  the  screw  to  ships  of  tlic  line  may  be,  its  advantages  for 
fighting  are  so  incontestable  that  one  could  not  hesitate  at  adopting  it ;  for 
the  advantage  will  necessarily  remain  with  the  power  which  first  opposea 
such  ships  to  ordinary  ships. 

"  The  principal  question  is,  to  place  the  instrument  out  of  the  reach  of 
shot,  and  it  is  on  this  account  that  the  wheel  system  cannot  be  compared, 
in  this  case,  with  the  screw  system. 

"  It  follows,  from  inquiries  that  I  have  made  in  this  respect,  that  in 
adopting  for  ships  an  engine  of  the  power  of  1000  horses,  even  of  low 
pressure^  the  whole  system  may  be  placed  entirely  below  the  water. 
Besides,  the  screw,  scarcely  susceptible  of  injury,  is  completely  immersed 
and  protected  by  the  stern  of  the  ship,  which  conceals  it/' 

At  the  same  time,  the  use  of  auxiliary  steam  power  and  of  the  screw- 
propeller  was  considered  necessary  to  ships  of  the  line.    For,  after 


*  I>e  rEtat  Aotael  ds  la  Navigation  psr  la  Tapenr,  ^  Fsr  A.  Ounpaigaao ;  Paris, 
184S. 
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quoting  frwm  a  note  addressed  in  184()  to  the  Inspcctor-^^cncral  of  the 
Genie  Maritime,  on  the  cinploymcnt  of  auxiliary  steam  power  and  paddle- 
wheels  to  the  Suffren,  a  ship,  M.  Campaignac  says,  "  If  circum- 
stances had  ])ermitted  of  carrjin^  this  proposal  into  cfl'cct,  hy  applying 
common  steam  machinery  to  a  ship  of  the  line,  as  a  secondary  or  oeciusional 
means  of  navigation,  the  question  of  blending  the  sailing  navy  and  the 
steam  navy  for  naval  war  would  now  be  far  advanced,  and  ready  to  improve 
by  the  progress  made  in  locomotion  by  steam^  both  in  the  system  of  con- 
•tmction  of  marine  endues,  and  in  the  subilitiitioa  of  Axdumedean 
wrew  for  paddle-vhaelty  bi  a  means  of  propnhkm.  It  U  said  we  mean  to 
try  captain  8milik's  screw  in  a  third  class  frigate  of  war.  It  seems  to  us 
tluKt  this  propeller  would  he  sitoated  more  fimmrably  at  the  sides  of  the 
ship,  and  towards  the  actual  position  of  the  paddle-wheels,  than  in  the 
sotid  abaft  near  the  stern-post/'* 

The  advantages  of  the  screw  having  been  thns  dearly  estimated,  the 
Frendi  Government  began  at  onoe  to  introdnoe  its  use:  hot  the  present 
state  of  thor  steam  navy  ahowa  that  thqr  liave  not  pnrsoed  the  improve- 
ment with  the  nniform  energy  of  whidi  it  is  worthy. 

The  suggestion  which  was  offered,  for  the  employment  of  steam-engioes 
and  a  screw-propeller  in  the  Sm^pren,  was  not  entertained  by  the  French 
government.  But  the  object  at  which  that  suggestion  aimed  has  since 
been  appreciated;  and  the  French  are  now  carrying  into  effect  a  more 
BBigestie  if  not  a  more  useful  plan  for  a  steam  navy,  than  we  are.  The 
AmUerUU  of  100  guns,  laid  down  at  Cherbourg  in  18^,  has  been  selected, 
to  be  fitted  with  steam-engines  of  660  horse-power  and  a  screw-^propdler. 
Her  dimensions  are, — length  on  the  water-line,  204  foot  d|  inches ;  breadth 
moulded,  68  foot  2  inches;  depth,  hem  the  upper  part  of  the  keel  to  the 
load-water  line,  23  feet  li  inch ;  and  displacement,  4374*73  tons.  This 
ship  was  designed  by  a  committee  composed  of  Messrs.  Sane,  Ilolland» 
Laird,  Tupinier,  and  de  Lamoriniere.  A  second  line-of-hattle  ship,  upon 
which  they  purpose  to  make  trial  of  the  screw-propeller,  is  the  Xapoh'on, 
which  has  been  recently  launched,  and  is  so  called  in  honour  of  the  Presi- 
dent of  the  French  llepublic.  Some  time  after  the  revolution,  this  ship 
was  called  Le  24  Fevrier,  in  commemoration  of  that  event.  She  -was  laid 
down  at  Toulon  in  1847,  and  is  to  be  fitted  with  engines  of  OOO-horse 
power.  Her  principal  dimensions  are, — ^length  on  the  water-line,  233  feet 
«11  inches  j  breadth,  moulded,  53  feet  2^  inches;  depth  in  hold,  from  the 
water-line  to  the  upper  part  of  the  keel,  23  feet  5  \  inches ;  and  displace- 
ment, 4973  'IC  tons.  The  24  Fevrier  was  designed  by  M.  Dupuy  de  Lome. 
The  armament  intended  for  this  ship  is  as  follows  :  for  the  gun-deck  four 
shell  guns^  of  8-6G  inches  cjdibre,  and  32  long  30-pounders ;  for  the  upper 
deck  four  shell  guns  of  the  same  calibre,  and  32  short  30-pounderB;  and 

*  De  I'Etat  Actuel  de  la  Navigation  par  la  Vapeur,  &c.    Par  A.  Caiupaigoac 
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for  the  quarter  deck  and  forecastle,  four  shell  gims,  of  6*3  inches  calibre, 
and  fourteen  30-pounder  carronodes.  It  has  been  in  contemplati<m  to 
apply  steam-engines  of  450-hor8e  power,  and  the  screw-propeller  to  anotiher 
ship  of  the  line,  the  NetUr,  a  fonrth-ntc^  of  74  guns.  Without  inmtariug 
an  o]itnion  of  the  probable  result  of  these  projects,  it  may  be  oinenred 
that  they  indicate,  in  the  event  of  its  being  satis&ctory,  the  oooxse  which 
the  French  government  is  likely  to  pursne,  in  the  progress  of  developing 
a  steam  navy. 

When  the  screw-propeller  was  first  tried  in  the  navy,  it  was  not  known 
what  would  be  its  best  form;  it  was  not  supposed  by  any  body  that  the 
small  section  at  present  used  would  be  enough :  it  might,  for  any  thing  that 
was  then  decided,  be  a  screw  of  one  complete  turn  upon  its  aiis.  Upon  the 
supposition  that  this  might  be  necessary,  the  Battler  was  lengthened  by  the 
stem  sufficiently  for  a  long  aperture.  Nor  had  experiment  ahown  that  the 
form  of  the  tuck  was  an  important  dement,  as  to  the  effect  of  the  aerew; 
but  in  lengthening  the  Baitter,  the  run  at  the  fiire  part  of  the  aperture 
was  constructed  of  such  a  degree  of  fineness,  as  to  be  the  most  fitvouraUe 
to  the  effica<gr  of  the  screw.  The  correctness  of  finm  in  this  case  was  aoei- 
dental;  and  as  no  one  in  the  service  who  was  called  upon  by  the  AdmiraUj 
to  form  plans  for^other  steam-vessels  to  reodve  the  screw,  considered  that 
a  fine  run  was  material;  and  as  there  were  reasons  why  the  after  part  of 
the  vessel  should  have  ss  much  support  in  the  water  as  could  be  given  to 
it,  ewrj  vessel  constructed  to  be  propelled  by  the  screw,  before  the  summer 
of  1846,  was  designed  with  a  fiodl  tuck. 

In  March,  1846,  Mr.  Lbyd,  then  chief  engineer  at  Woolwich,  addressed 
a  letter  to  the  commodore-superintendent  of  that  dock-yard,  suggesting  the 
consideration  that  the  surface  of  the  aperture  before  the  screw  might  have 
something  to  do  with  the  effect  of  the  screw.  He  said,  "  In  making  the 
arrangements  fur  tlic  apertures  of  the  screw-propeliers,  it  sometimes  occurs, 
owing  to  the  form  of  the  vessels  near  the  water-line,  and  immediately  below 
the  unshipping  trunks,  that  the  fore  side  of  the  aperture  is  terminated  by  a 
surfoee  nearly  fint,  having  a  considerable  breadth  athwart-ships. 

"  To  what  extent  the  efficient  action  of  the  propeller  would  be  injured 
when  acting  under  such  circumstances,  and  whether  the  obstructions  to  the 
vessel's  motion  through  the  water  which  such  a  surface  seems  calculated  to 
produce  would  sensibly  diminish  her  speedy  are  questions  of  great  import* 
ance,  which  no  one,  I  believe,  at  present  can  determine,  as  the  neoessaiy* 
(acts  for  doing  so  can  be  obtained  by  experiment  alone. 

"  A  trial  of  the  screw-ships  now  in  progress  will  not,  in  my  opinion, 
throw  much  liglit  on  tlie  subject,  as  it  will  be  impossible  to  say  whether  the 
superiority  which  one  may  possess  over  another  can  justly  be  attributed  to 
the  absence  of  the  obstruction  before  referred  to,  or  her  superior  form. 

*'  I  take  the  liberty,  therefore,  of  suffscstin":  wlietlicr  it  may  not  be 
(desirable  to  fix  upon  tiic  alter  part  ot  the  Dwarf  some  temporary  pieces  of 
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wood  or  iron,  ao  as  to  alter  her  lines  in  the  neighbourhood  of  the  screw  aper- 
ture, with  a  view  of  dctcrmliiini?  whether  any  and  what  eirect  in  her  speed 
would  be  thereby  produced.  This  would  be  attended  with  considerable 
expense ;  but  I  think  the  advantage  o£  detennimng  ao  important  a  queetion 
would  probably  outweij]^h  it."  * 

The  board  of  Admiralty  gave  directioUf  in  the  mouth  of  April,  for  the 
proposed  experiment  to  be  made.  The  ran  of  the  vessel  was  filled  out  to 
produce  a  transverse  surface  from  the  upper  part  of  the  aperture  down  to 
the  centre  of  the  screw,  to  a  breadth  equal  to  the  diameter  of  the  propeller. 
Without  waitings  till  it  niij^lit  be  convenient  to  vary  the  experiments,  Mr. 
Lloyd  said,  "  I  dcvm  it  proper  to  express  niy  opinion,  from  what  I  have 
done,  that  such  forms  are  exceedingly  prejudicial  to  velocity,  and  should 
not  be  adopted  in  her  Majesty's  vessels,  the  rate  of  the  Dwarf  having  been 
reduced  from  nearly  nine  knots  to  about  three  aud  a  quarter,  by  filling  out 
the  vessel  at  the  upper  part  of  the  aperture  to  a  breadth  about  equal  to 
the  diameter  of  the  screw,  and  leaving  unaltered  the  part  of  the  aperture 
from  the  centre  of  the  screw  to  the  keel."  This  report  waa  made  in  Novem- 
ber of  the  same  year. 

The  immediate  consequence  of  tlie  experiment  and  report  in  question  was, 
that  the  screw  steam-vessels  then  in  the  course  of  budding,  and  which  were 
not  finished,  or  nearly  finished,  were  altered;  for  although  the  experiment 
on  the  Du^arf  did  not  determine  what  form  of  tiie  run  was  right,  it  showed 
the  extreme  of  what  was  wrong,  and  drew  to  the  subject  the  attention  of  ail 
who  were  concerned  in  the  building  of  steam-vessels  for  the  screw. 

At  that  time  a  considerable  number  of  screw  steam-vessels  were  in 
different  stages  of  building.  The  decision  was  at  once  taken  to  arrest 
the  progress  of  those  which  were  not  advanced  nearly  to  completion ; 
for  they  had  all  been  constructed  with  a  luck  more  or  less  full ;  and, 
therefore,  all  needed  alteration.  It  is  true  that  the  experiment  made  on 
the  Dwarf  did  not  show  what  this  alteration  shoidd  be;  it  only  showed  an 
Blmoat  extreme  case  of  malformation,  with  reference  to  the  working  of  the 
■Grew.  On  the  other  hand,  the  fineness  of  the  run  in  both  the  Rattler  and 
Dwmfwn  evidently  favourable  to  speed.  The  important  questions  to  be 
dedded  were,  therefore,  how  much  of  the  buoyancy  of  the  stem  must  be 
Borrendered  by  increasing  the  fineness  of  the  run,  and  what  waa  the  limit 
of  fioeneaa  wldch  wonld  be  aufficient  to  allow  the  water  to  How  into  the 
neighbourhood  of  the  aerew  with  a  n^ditf  whidi  woidd  aupply  a  denae 
enough  maaa  of  water  for  the  acrew  to  exert  all  ita  power  advantageoaaly  in. 
In  a  atate  of  adence  that  baa  not  defined  the  corvewhioh  wonld  determine 
tliia  outline,  the  moat  aimple  and  certain  way  to  aacertain  that  form  wonld 
have  been  by  approximation.  Thia  waa  not  exactly  the  oomrae  whieh  waa 
taken;  but  the  conatmctora  of  the  aereral  acrew  ateam-veaada  yet  un- 


*  Farliameaiary  paper,  Na  fifiS,  taidoa  1848. 
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finished  were  required  to  submit  proposals  for  such  modification  of  the 
after  part  of  the  vessels  respectively  as  they  docinccl  suited  to  produce  the 
improvement  required.    Some  constructors  rather  hastily  inferred,  that  all 
screw-ships  must  have  a  fine  run,  in  order  to  a  good  eifect,  irrespectively  of 
the  speed  which  the  ship  might  be  required  to  attain.    But  the  experiment 
did  not  appear  to  the  author  to  lead  necessarily  to  such  an  inference ;  and 
it  seemed  to  him  wise  to  proceed  cautiously,  with  the  view  to  arrive  at  the 
true  conditions  of  form  required  for  general  service,  at  the  least  expense. 
Some  time  before  this,  the  question  of  converting  several  line-of-battle 
ships  into  steam  guard-ships  had  been  brought  under  the  consideration  of 
the  Board  of  Admiralty.    The  recommendation  was  made  by  a  commission, 
appointed  in  1814  to  inquire  into  the  state  of  the  coast  defences.  The 
members  of  this  commission  were,  captain  sir  Thomas  Hastings,  R.N. ; 
colonel  sir  George  Iloste,  11. E.;  and  colonel  Mercer,  R.A.    The^  principal 
object  of  their  appointment  was  to  investigate  the  state  of  defence  of  the 
naval  arsenals  at  that  time,  and  to  suggest  such  changes  as  would  give 
them  protection  against  any  sudden  attack.    The  means  of  defence  of  the 
naval  stations  were  most  deficient,  as  were  also  those  of  the  line  of  coast 
generally ;  and  it  was  clearly  seen  that  the  common  guard-ships  would  not 
be  able  to  repel  an  attack  made  by  steamers, — the  means  by  which  it  was 
supposed  aggression  would  be  attempted  in  future  war.     In  addition, 
therefore,  to  the  improved  military  defences  which  they  recommended,  they 
proposed  that  the  government  should  convert  some  of  the  smaller  two- 
decked  ships  and  frigates  into  steam-ships,  to  coostitate  a  syitem  of  naval 
protection,  suited  to  the  tihreatmed  emergency,  of  the  coast  and  harboon 
of  the  oonntiy.  The  subject  was  taken  up  with  energy  by  the  right  hon- 
omable  Henry  Thomas  Lowry  Cony,  who  was  then  at  the  admiralty ;  the 
fessibleness  of  the  project  was  considered  and  determined;  and,  after  dif- 
ferent schemes  had  been  oonsidered^  it  was  resolved  to  fix  the  propeller  in 
the  dead  wood,  in  aocordanee  with  the  pbn  which  had  been  patented  by 
Kr.  Francis  Petit  8mith«  With  respect  to  some  of  these  ships,  the  pro- 
posal to  increase  the  length,  in  order  to  produce  a  fine  run  fior  ^  screw  to 
work  in,  was  entertained  by  the  Admiralty :  the  Hogue  and  the  Btenkeim 
were  accordingly  lengthened.  The  author  was  consulted  by  the  Admiralty 
on  this  subject;  and  considering  that  there  were  not  sufficient  data  for 
a  general  conclusion,  as  to  the  iona  which  should  be  given  to  the  run;  and 
also,  that  as  a  very  moderate  speed  was  required  in  these  ships,  it-  would 
be  wise  to  incur,  in  the  first  instance,  no  expense  b^nd  what  was  inevi^ 
table  in  adapting  the  ship  to  the  reception  of  the  engines  and  the  screw : 
to  subject  only  one.of  the  ships  to  the  alterationj  until  the  effect  of  that 
should  be  tried;  and  then  at  every  successive  step  in  this  direction,  to 
proceed  on  certain  data.  It  was  considered  that  by  pursuing  such  a  course, 
two  important  objects  would  be  attained :  that  the  e^ense  to  be  incurred, 
cT  converting  the  seversl  line-of-battle  ships  and  fiigates  into  scfew-shipa, 
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would  be  materially  less  than  it  would  if  the  alteration  of  each  ship  were 
an  experiment ;  and  also,  that  if  it  were  found  necessaiy  to  give  a  fine  mn 
to  any  of  these  ships,  the  experience  which  would  be  gained  would  be  more 
defixiite,  aa  to  the  effect  which  would  be  attributable  to  the  form  of  the  run. 

This  recommendation  was  entertained  witli  reference  to  the 
Ajax.  No  addition  wjus  therefore  made  to  the  lenj^th  of 
that  ship  :  a  hole  was  cut  in  the  dead-wood  of  tlio  run  for 
the  reception  of  the  screw,  and  a  trunk  was  constructed 
for  the  propeller.  The  fulness  of  the  tuck  remained  : 
and  fig.  4  shows  the  form  of  lialf  the  transverse  section 
forming  the  fore  part  of  the  apcTture  ;  and  fij;.  5  sliows 
the  form  of  a  horizontal  section,  ac  d,  of  the  after  part  of  tlic 
body  immediately  before  the  aperture  aud  at  its  upper 
part, — a  c  in  fig.  5  corresponding  with  a  c  in  fig.  4.  The 
Admiralty  did  not  wait  to  obtain  one  well-defined  experi- 
ment^ before  they  ordered  the  machinery  to  be  placed  in 
two  of  the  other  ships,  the  Blenlu-im  aud  tlie  Hogue. 
These  two  ships  were  lengthened  to  produce  dif- 
ferent degrees  of  fineness  in  the  run.  The  results 
of  trials  of  the  Ajax  and  the  Blenheim  have  proved 
that,  for  the  speed  which  is  required  of  that  class 
of  ships,  a  fine  run  is  not  needed.  The  engines  of 
both  ships  are  of  the  same  power ;  the  screws  were 
of  the  same  diameter,  and  the  pitch  differed  so 
little,  that  the  angle  of  the  Blenheim^s  screw  was 
greater  than  the  angle  of  that  of  the  AJod'  by  less 
than  half  a  degree.  Under  these  conditions,  the  speed  of  the  Ajax  was 
6.46  knots  an  hour,  with  a  slip  of  18.54  per  cent,  of  tiie  ipeed  due  to  the 
revolutions  of  the  screw ;  and  the  speed  of  the  Blenheim  waa  5.74  knots 
with  a  slip  of  31.97  per  cent,  of  the  speed  due  to  the  repolutions  of  her 
screw.  The  screw  <^  the  having  been  changed,  the  same  diameter 
being  retained,  and  the  angle  of  the  blade  having  been  reduced  from 
21**  Id*  20*  to  19^  87*  80*,  her  speed  with  a  less  power  exerted  than  in  the 
previous  experiment,  or  than  in  Ubid  experiment  with  the  Blenheim,  was  7.068 
knots  an  hour,  with  a  slip  of  16.18  per  cent,  on  the  speed  due  to  the  revo- 
lutions of  tiie  screw.  These  fiusts  show  clearly  that,  at  a  speed  of  seven  or 
eight  nautifial  miles  an  hour,  a  fiill  tuck  is  not  disadvantageous  to  the  eifect 
of  the  screw;  and  that,  therefivre,  in  tUs  class  of  ships,  the  fiilness  of  the 
stem  may  be  retained. 

The  same  fiu^  waa  shown,  to  some  extent,  in  the  Arrogant;  for,  with  a 
degree  of  fulness  in  the  mn  of  which  some  veiy  experienced  men  disap- 
proved, and  with  a  screw  15  feet  6  inches  in  diameter,  and  whose  angle  is 
17*^  T  20",  she  baa  attained  a  dq;ree  of  apeed  slightly  in  excess  of  that 
which  is  due  to  the  revolutions  of  the  screw.  Her  speed  was  8w26  knots; 
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it  is  therefore  clear,  that  when  tlic  speed  under  steam  is  not  required  to  be 
greater  than  tliat — and  this  is  generally  the  case  wiiea  the  stciun  power  is 
onlv  au.viliarv — a  tine  run  is  not  necessary. 

•  •  • 

Tlie  same  i)rinei[)le  does  not  apply  to  screw  ships  of  full  steam  power. 
The  Dauntless  steam  friirate  (Plate  15  a),  was  tlie  lirst  of  her  class  that 
was  constnicted  ;  lier  C( instruction  was  tluTcfore  an  experiment.  The 
order  for  the  desi^i,  and  the  execution  of  it,  were  in  the  year  18 wlien 
Enj^land  was  alarmed  lest  the  safety  of  its  shores  might  soon  have  to  be 
identified  with  an  eificicnt  steam  navu.  So  far  the  need  of  the  country  was 
perceived,  l^nt  then?  had  been  nothing?  ill  experience  to  show  what  should 
be  the  conditions  which  would  fullil  the  intentions  of  the  government,  in 
introduciufr  into  the  navy  a  class  of  ships  with  peculiarities  of  so  great 
nifignitnde  and  iinportniice.  It  was  clear  that  the  (juantity  \A  disj)laccmeut 
must  be  extraordinary  in  relation  to  tiie  armament.  The  chief  problem  to 
})e  solved  in  sueh  an  experiment,  wjis  to  produce  the  best  form,  having 
such  displacement,  cariyiug  the  ports  at  a  sufficient  height  from  the  water, 
and  with  enough  stability  lor  the  sail  required  by  sueh  a  ship.  As  paddle- 
wheel  steamer^}  could  not  show  in  \\liat  manner  these  results  could  be 
obtained,  the  plan  must  assume  some  bold  features  of  originality  which  it 
is  not  common  to  hazard  in  naval  construction. 

It  has  been  observed  at  pp.  856-7,  that  the  oondi- 
]^  tions  of  the  after  part  of  the  ship  required  fbr  the  tcrew- 

L|  J>'       propeller  were  not  determined  at  that  time,  and  the 

tuck  was  made  too  ftdl.  Figure  6  represents  the  form 
of  half  the  fore  part  of  the  aperture,  and  bf,  fig.  7,  the 
j^.  ^    form  of  the  water-line,  and  tf  the  abrupt  termination 
■^^*  ^'  transversely  at  the  upper 

part  of  the  aperture* 

The  trial  of  the  ship 
with  such  an  aperture, 
showed  the  necessity  of 
J  J  1  alteration.  She  was  there- 
fore lengthened  by  an  addition  of  10  fbet  to  the  after  body ;  and  fig.  7 
shows  the  addition  of  the  horizontal  section  at  the  upper  part  of  the 
turc,  a  vf  representing  the  part  added  to  produce  a  fineness  of  the  form 
immediately  before  the  aperture.  With  such  additional  length,  her  prin- 
dpal  dimensions  are  as  follow  length  between  the  perpendiculars,  218  feet 
1  inch ;  extreme  breadth,  39  feet  9  inches ;  depth  in  hold,  26  feet ;  load 
mean  draught  of  water,  17  feet  3  inches ;  load  displacement,  2482.8  tons ; 
and  area  of  greatest  transverse  section  at  this  immersion,  559  square  feet. 

The  effect  of  the  alteration  has  been  perfectly  satisfoctory.  The  speed 
of  the  engines  was  increased,  from  a  mean  of  24|  strokes  in  a  minute,  with 
the  original  form  of  the  ship,  to  a  mean  of  80  strokes  in  a  minute  with  the 
alteration ;  and  the  slip  of  the  screw  was  diminished  from  25.69  per  cent. 
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to  14.93  per  cent,  of  the  speed  due  to  the  uumber  of  its  revolutions.  This 
reniaiuing  amount  of  sHp  is  large  in  comparison  witli  that  of  sotne  other 
experiments  which  have  given  good  results.  But  as  the  angle  of  the  screw 
■was  21'^  22'  15  ",  and  as  the  loss  by  slip  diraiuislics  ;is  tlie  angle  of  the  screw 
is  diminished,  tliere  is  little  doubt  that  :dl  that  is  needed  to  the  highest 
development  of  tlu;  etlVc  t  of  the  screw  depends  on  the  correctness  of  its 
angle,  and  the  ca[)ability  of  the  engines  and  their  gearing,  to  give  the 
required  speed  to  the  scievv. 

The  measure  of  success  of  tliis  ship,  as  c.vliihiting  a  new  class,  can  be 
determined  only  by  experiment  ;  it  is,  however,  in  the  course  of  develop- 
ment. But,  as?  the  masting  which  the  author  ])roposcd  as,  according  to 
his  judgment,  the  best  suited  to  the  ship,  was  not  approved,  and  as  smaller 
masting  has  been  substituted,  the  sailing  qiuililies  of  the  ship  cannot  yet 
be  fully  known.  Tliere  is  little  doubt,  that  in  some  jjoints  of  detail,  im- 
provements might  be  made  in  the  construction  of  a  similar  ship,  profiting 
by  experience  when  it  may  have  been  sufliciently  extended  in  the  Duuntless, 
without  impugning  tlic  general  principles  on  which  that  ship  was  con- 
structed ;  which,  aa  well  as  moat  of  the  details,  experience  has  shown  to  be 
correct. 

The  Encounter  was  ordered  to  be  constructed  to  take  the  place,  as  to 
armament,  of  steam-sloops  propelled  with  paddle-wheels,  and  of  larger  ton- 
nage, generally  between  1(K)0  and  1100  tons  burthen.  The  eoustrueted 
tonnage  of  the  Encounter  was  896  tons.  Her  length  between  the  perpeu- 
diculurs  was  180  feet,  extreme  breadth  33  feet  2  inches,  and  depth  in  hold 
20  feet  10  inches.  She  was  built  with  what  was  called  a  square  tuck ;  but 
in  that  state  she  underwent  no  experiment  for  the  determination  of  her 
speed.  She  was  altered  by  an  addition  of  10  feet  to  the  after  body,  whereby 
the  form  of  the  fore  part  of  the  aperture  was  brought  to  the  same  degree 
of  fineness  irom  the  top  to  the  bottom.  Her  tonnage  was  increased  bj  the 
alteration  from  896  to  953  tons. 

The  armament  was  at  first  intended  to  be  six  10-inch  guns,  of  85  cwt. 
each ;  bnt  that  intention  has  not  been  carried  into  eflTect. 

The  Mycr  was  constructed  by  Mr.  Lang,  for  the  same  description  of 
service  as  the  Enanmter.  He  constructed  at  the  same  time  the  Barilisk 
also,  as  it  was  understood,  to  give  another  fidr  trial  to  the  two  instruments 
of  propulsion,— the  Niger  having  a  screw,  and  the  BatUisk,  paddle-wheels. 
The  general  similaiity  of  the  two  ships  was  not  strict  enough  to  answer 
the  object  of  a  final  experiment  *,  a  condition  which  may  not,  indeed,  have 
been  contemplated.  But  of  what  use  are  experiments,  if  they  are  conducted 
so  loosely,  that  the  inferences  which  it  may  be  desirable  to  deduce  from 
them,  cannot  be  made  with  certainty?  In  the  greatest  speed  of  the 
vessels,  at  the  load-draught  of  water,  the  N%fer  attained  the  greatest  velo- 
city in  relation  to  the  power  exerted,  by  1.45  per  cent.  At  a  draught  of 
water  diminished  by  about  two  feet,  the  paddle-wheels  were  more  effective, 
whilst  the  power  of  the  screw  was  unchanged,  and  in  that  state  the  speed 
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of  the  Baailisk  in  relation  to  thn  power  was  1.7  per  cent,  greater  than  that 
of  the  Niger,  and  at  a  mean  drauf;ht  of  water  it  was  1.75  per  cent,  {greater. 
In  making  such  comparison  it  is  important  to  notice,  that  tlie  direct  resis- 
tance of  the  Niger,  or  the  area  of  the  greatest  transverse  sectioo,  is  greater 
than  that  of  the  Basilisk  by  3j  per  cent. 

There  is  one  feature  in  the  performances  of  tlic  Niger  that  must  be  taken 
into  account  in  relation  to  her  speed,  and  ^hat  is  the  extraordinary  amount 
of  slip,  in  comparison  of  that  of  some  otlicr  serew-vessels.  It  appears 
that  in  the  best  trials  of  the  Niger  the  sHp  of  the  screw  was  24  per  cent,  of 
the  speed  due  to  its  revolutions.  This  may  be  accounted  for  in  part,  if 
not  altogether,  by  the  great  relation  of  the  pitch  of  the  screw  to  its  diame- 
ter, giving  it  an  angle  of  2 1°  IG'  30". 

The  relative  power  of  the  propellers  to  overcome  resistance  was  put  to 
the  same  severe  trial  as  it  was  in  tlic  Rattler  and  Alecio,  and  tlie  result  was 
similar  :  the  two  ships  were  fiistened  together  by  the  stern,  and  botli  put 
in  motion,  wlien  the  Niger  towed  the  Basilisk  at  the  rate  of  nearly  one  and 
a  half  knot  an  hour.  Both  these  experiments  show  that  the  screw  is  pos- 
sessed of  a  decidedly  greater  power  on  the  water  than  the  paddle-wheel, 
and  therefore  it  is  a  better  propeller  for  steam-tugs.  There  is  one  other 
consideration  that  may  be  noticed  in  proof  that  the  screw  is  the  best  for 
tug- vessels :  the  resistance  opposed  to  the  screw  had  much  less  power  to 
diminish  the  speed  of  the  piston  and  the  power  of  the  engines  than  the  paddle- 
wheels, — a  fact  of  oonndamUe  naporteiitie  in  thiB  description  of  service. 

The  experiments  hftve  eoufimed  aU  pieoeding  evidence,  tending  to  show 
that  the  screw-propeller  is  a  modi  more  economical  turtroment  tluai  paddle- 
wheels,  on  tiie  ground  of  its  fonning  no  impediment  to  the  working  of  the 
ship  under  sail  alone;  seeing  that  a  great  portion  of  the  service  requiied  of 
steam^ships  and  vessels  of  war  can  be  performed  under  sail  as  well  as  by 
me^os  of  steam;  and,  therefore,  the  nse  of  steam  ought  to  be  the  exception 
in  their  service  rather  than  the  rule.  This  advantage  is  additional  to  those 
of  the  protection  of  the  maduneiy,  and  tliefreedomof  the  dedES  and  broad- 
sides for  the  special  purposes  of  diips  of  war. 

The  Gm^Uc^  and  De^eraie  have  been  oonatmcted  in  the  same  deaerip- 
tion  of  aervioe  as  the  BiieomiUer,  and  Niffer, 

There  was  a  general  unwillingness  to  hassid  much  bj  applying  the  screw- 
propelkr  to  merchant  veasdSy  before  some  satisfiustory  results  should  be 
obtained  from  the  performances  of  the  Battler,  as  well  regarding  the  power 
of  the  screw  to  propel  the  vessel,  as  to  the  best  form  of  the  screw.  The 
Great  Westom  Steam-ship  company  was  a  bold  exception  to  that  foeling 
of  cautiousness  and  distrust ;  and  tiie  City  of  Dublin  Steam-packet  com- 
pany also  stood  prominently  forward  in  leal  foir  the  introduction  of  the 
acrew-propdler  into  oommerdal  use.  The  Mofyaret,  Smator,  Gthen,  and 
WJbme,  were  built  for  that  company  in  1848,  and  two  others  in  1844. 
The  late  eail  of  Auckland  obtained,  in  the  qiring  of  1848,  a  return  of  the 
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•evew-vesaels  uaed  at  the  port  of  Liverpool,  hy  which  it  appeared  that  in 
1846  tlim  wera  fi?e  leiew-Teiadi;  in  1846  tfam  were  about  fifteen;  and 
in  1847  there  were  about  twenty-eight.  It  does  not,  however,  appear  that 
the  acrew-Teneib  of  Dablin  and  of  Liverpool  were  wisely  managed ;  for  whilat 
those  places  weie  identified  with  the  most  enterprizing  zeal  in  bringing  the 
screw-propeller  into  nae,  it  was  there  associated  with  so  much  of  fiulnre  and 
loss,  that  public  confidence  was  greatly  shaken ;  the  fiulnres  being  attributed, 
in  general  estimation,  rather  to  the  means  of  propulsion  than  to  the  trae, 
but  accidental  cause.  But  Liverpool,  which  had  gone  fiur  towarda  sacrificing 
the  reputation  of  the  screw«  became  in  the  latter  pert  of  the  year  1848,  the 
point  of  departure  of  the  General  Screw  Steam-shipping  company's  amdli- 
aiy  screw-vessds,  trading  between  England  and  Constantinople;  and  the 
effisct  at  Liverpool,of  the  suceess  with  which  that  trade  has  been  carried  on, 
has  been  a  revival  of  public  confidence  in  that  propeller,  tosudi  extent  that 
in  less  than  a  year  the  insurance  on  shipments  in  those  vessels  fill  firom 
finir  per  cent,  to  one  and  a  quarter  per  cent. 

It  ^peara  from  what  has  just  been  said,  that  from  the  time  when  the 
most  satis&ctoiy  performances  of  the  Battler  became  known^  the  use  of  the 
screw  increased  at  a  great  ratio  in  the  commercial  navy.  On  the  other 
hand,  the  board  of  Admiralty  looked  for  the  most  economical  use  of  the 
aerew  in  mercantile  vessds,  to  infer  therefrom  the  propriety  of  a  sunilar 
application  of  it  in  the  navy.  The  screw  waa  applied  veiy  successfully 
by  the  General  Screw  Steam-shipping  company,  to  vessels  employed  be- 
tween London  and  two  of  the  ports  of  Frlland.  The  CUff  London, 
and  CUy  of  Rotterdam,  were  similar  ships,  of  272  tons  each,  with  a  nominal 
power  of  SO  horses.  They  were  formed  suitably  for  the  conveyance  of 
cargoes,  whilst  the  sharpness  of  the  bow,  and  the  fineness  of  the  run,  had 
reference  to  speed.  When  the  vessels  were  under  way,  the  screw  was 
always  used  as  an  auxiliary  propeUer.  In  the  y6ar  1847  these  two  vessels 
made  together  eighty-six  passages  between  London  and  Rotterdam,  at  the 
average  speed  of  7*92  miles  an  hour,  consuming  75  pounds  of  fuel  for  each 
mile.  During  the  same  period  the  two  similar  ships,  Lord  John  Russell  and 
Sir  Robert  Fed,  of  320  tons,  and  40  horse-power  each,  performed  together 
eighty-nine  passages  between  London  and  Harlingen,  at  an  average  speed 
of  8' 25  miles  an  hour,  consuming  79  pounds  of  fuel  for  each  mile.  The 
small  power  employed  in  these  vessels  produces  a  speed  of  five  miles  an 
hour  directly  to  windward,  and  enables  them  to  make  their  passages  with 
a  regularity  unhindered  by  such  conditions  of  the  weather  as  sometimes 
oblige  large  steam-vessels  to  return,  unable  to  venture  in  the  North  Sea. 
Various  inclt'cctu;il  clTorts  had  been  made  to  render  tlie  screw-propeller  sub- 
servient to  the  interests  of  commerce,  and  it  is  no  disparagement  of  the 
screw  that  failure  was  repeated.  It  became,  at  length,  the  pro\nnce  of  this 
company  under  the  direction  of  Mr.  Laming,  to  realise  and  carry  out  the 
plan  of  its  successful  working,  both  in  short  and  long  voyages.   The  same 
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ocunpfliiy  had  prerioiuly  carried  on  a  similar  trade  in  fast  sailing  schooneiv, 
and  tlw  veanlt  of  %  compariMm  of  the  iertieet  of  theie  two  deMsriptioua  of 
venda  ahowa,  that  on  an  average  the  acrew-vesaeU  made  four  voyages  to 
the  nilmg-vesBela'  one ;  and  that,  whilst  the  expenses  of  the  saiHng-vessels 
were  at  the  rate  of  twenty-aiz  ahiliings  per  tonfor  each  voyage,  the  expenaea 
of  the  acrew<4chooner8  were  only  sixteen  shillings  per  ton  for  the  like  ser- 
vice. These  vessels,  therefore^  exhibit  important  remits  in  the  certainty  of 
passage,  in  the  economy  with  which  it  is  performed,  and  in  the  greater 
amount  of  service  which  any  number  of  vessels  so  propelled  can  perform, 
than  merely  aailing-vessels.  It  may  be  observed,  that  the  average  speed  of 
these  fimr  vessels,  during  one  entire  year,  is  the  same  that  waa  estimated 
aa  attainable  by  powerful  steamera  when  the  prqject  appeared  of  estabUahing 
steam  oommunintion  between  this  country  and  the  East  Indiea  via  Sues, 
whilst  the  steam  power  used  to  work  the  anziliaiy  propeller  ia  considerably 
bdow  one-half  of  the  power  implied  to  the  lai^  steamers  used  in  the 
Indian  Ocean.  The  results  just  stated  were  worthy  of  being  taken  as  data 
in  estimating  the  value  of  the  aorew  aa  an  auxiliary  propeller  in  the  light 
emisers  of  the  royal  navy;  and  they  appear  to  have  been  so  regarded;  fi>r 
lord  John  Hay  stated,  in  evidence  b^re  a  eommittee  of  the  House  of 
Commons,  that  reference  had  been  made  to  vessels  "trading  between 
London  and  Hamburgh  and  Harlingen,"  in  determining  the  conditions  for 
the  sloops  in  which  the  Admiralty  deemed  it  advisable  to  use  auxfliaiy 
steam  power  and  the  screw.* 

By  a  "  tabular  atatement,"  published  in  the  Nautical  Standard,"  of 
the  dimensions^  power,  and  expenses  of  mercantile  steam -vessels,  it  appears 
that  the  original  cost  of  paddle-wheel  steamers,  including  all  that  is  necessary 
to  their  fitness  for  sea,  is,  on  an  average,  about  5/.  9s.  per  ton  greater  than 
that  of  screw-steamers,  and  that  thdr  current  expenses  for  a  year  arc  about 
8/.  per  ton  more  than  those  of  screw-vesseb;  at  the  same  time  that  the 
average  "  measure  of  cargo  "  is  for  screw-steamers  0  /53  of  a  ton  for  each 
ton,  builders'  measure,  whilst  for  paddle-wheel  steamera  it  is  only  0*425  of 
a  ton.  As  "  the  dimensions  of  vessels,  engines,  sections,  velocities,  capa- 
cities, disbursements,  and  other  statements,  are  based  on  practical  results,"  f 
their  general  accuracy  may  be  inferred ;  and,  being  so,  the  statement  of 
focts  requires  no  observation  to  add  to  its  force. 

The  confidence  which  had  been  produced  by  the  character  and  perform- 
ances of  the  mercantile  screw-schooners  led  to  the  fitting  of  the  screw-pro- 
peller with  auxiliary  stcam-])owcr  of  sixty  horses  to  the  Plumper  and  Rey- 
nard sloops,  leaving  the  further  application  of  this  power  to  that  description 
of  vessels  to  be  made  after  experience  should  be  gained.  This  has  been 
partially  obtained,  and  the  capabihtics  of  screw-vessels  are  now  being  more 


*  Parliaineutary  paper,  No.  555,  session  1848. 
t  "  Nstttioal  Staadard, '  vol  iv.,  p.  408. 
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lully  dei^eloped  in  the  service  in  which  these  two  sloops  are  employ ecL  The 
iwtisfiictoiy  character  of  these  two  vessels,  which  may  he  regarded  chiefly 
«s  experimental, — ^the  P/ufl^wr  being  stationed  in  the  West  Indies,  and  the 
Reynard  in  the  East  Indies,— will  doubtless  strengthen  all  the  confidence 
wliich  has  been  felt  in  the  advantages  of  having  an  anxiliaiy  screw  with 
small  power  fitted  to  light  cmiseES.  The  following  are  the  principal  dimen- 
sions and  power  of  the  Pkm^er  and  Rejfnard: — 


PABnOULABS. 

^Imiii|Mi^« 

ft*  Im* 

ft.  In. 

LsBgth  between  the  perpendioiilsfs 

140  0 

147  0 

Length  of  keel  for  to&BSgs      .            .  . 

1S4  10 

128  4| 

27  6 

27  10 

27  2 

27  6 

26  8 

27  0 

15  9 

14  6 

489 

616 

The  armament  of  the  Plumper  \9  as  follows :  ten  32-pounclcrs  of  17  cwt.  for 
the  broadsides,  and  two  32-pouiider8  of  56  cwt.  for  the  extremities.  That 
of  the  Beynard  consists  of  ten  82 -pounders  of  17  cwt.  for  the  broadsides;i 
and  one  32-pounder  of  56  ewt.  for  the  bow. 

The  plan  of  the  late  board  of  Admiralty,  regarding  the  introduction  of 
auxiliary  steam-power  into  the  navy,  seems  to  have  been  taken  with  greater 
confidence.  They  did  not  wait  for  a  precedent  in  private  service ;  but,  ap- 
prehending the  coming  wants  of  the  navy,  they  deemed  it  necessary  to  pro- 
vide for  those  wants  in  the  best  way  they  could  ;  and,  even  whilst  the  experi- 
ments of  the  Rattler  were  going  on,  they  began  to  order  the  construction 
of  screw-frigates.  The  Arrogant  (Plate  40)  was  the  iirst  frigate  ordered  to 
be  built  for  auxiliary  stcam-[)owcr :  she  was  constructed  at  the  advice  of  the 
right  honourable  Sidney  Herbert,  when  he  was  secretary  of  the  admiralty. 
The  decision  was  made  to  build  that  ship  in  184-1,  a  time  when  this  country 
was  opposed  to  tlie  menacing  attitude  of  France,  whose  rising  steam  navy 
excited  the  ambition  of  a  naval  prince  of  France  for  distinction  to  which 
that  might  be  subservient.  A  scheme  for  the  invasion  of  England  was 
made  public  in  a  pamphlet,  most  unwisely  sent  forth ;  but  the  alarm  it 
produced  here  was  unquestionable.  Aggression  by  means  of  a  steam  navy 
could  be  resisted  on  the  sea,  with  a  hope  of  success,  only  by  a  like  power. 
Whilst  the  importance  of  having  this  power  of  defence  was  evident,  the 
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enormous  expense  at  wbich  a  large  navj  of  tteam-sliips  could  be  maintained 
was  not  less  evident.  To  moderate  the  expense,  without  foregoing  the  # 
power,  was  the  olject  of  introducing  a  class  of  ships,  in  all  respects  per- 
fect sailers,  with  relatiTely  email  power  of  steam.  The  result  of  the  expe- 
riment has  now  been  obtained,  and  has  confirmed  all  the  confidence  in 
tiiat  arrangement  which  had  been  before  siqpfported  by  consideratioiis  de- 
rived firom  the  application  of  steam-power  under  conditions  somewhat 
diasimilar. 

As  an  experiment,  it  has  been  entirely  snccessfbl;  but  a  question  ia 
suggested  by  a  considenition  oi  this  success,  whether  a  materially  smaller 
relative  power  is  not  eligible  for  ships  of  that  description.  The  psth  open 
to  future  ezporiment  is  that  in  which  a  greater  diminution  in  the  apense 
should  be  sought,  as  there  is  little  doubt  that  the  saving  waits  for  the 
experiment.  The  Arrogant  has  one  horse-power  to  5  *  1 7  tons ;  and  the  more 
sparing  apportionment  of  steam-power  to  tonnage  in  the  two  experimental 
sloops  seems  to  justify  the  supposition  that,  as  an  auxiliaiy  power  in  all 
classes  of  ships  to  which  it  may  be  applied,  much  less  will  be  found  enough. 

During  nearly  thirty  years  the  formation  of  a  steam  navy  has  been  chang- 
ing the  character  of  England's  defences ;  but  a  general  view  of  t lie  de^  clop- 
ment  of  this  power  shows  almost  all  that  has  been  done  to  have  been 
experimental,  aud  however  clearly  the  necessity  of  organisation  may  have 
been  seen,  still,  little  has  been  done  to  realise  it.  Every  person  who  has 
written  intelligently  on  a  steam  navy  has  indicated  the  importance  of 
classifying  steam-vessels  with  reference  to  particular  descriptions  of  service. 
The  time  has  now  arrived  at  which  it  seems  to  be  incumbent  on  the  govern- 
ment to  form  a  system  of  classification,  and  to  expand  this  power,  to  such 
extent  as  it  may  yet  be  wanted,  under  a  wise  distribution  of  the  whole 
power  into  sections  adapted  to  the  various  classes  of  senicc  in  wliich  they 
"ivill  be  required  to  enj^age.  Such  classification  would  have  respect  to  the 
general  dimensions  of  the  ships,  the  proportion  of  steam-power  to  these 
dimensions,  and  the  amount  of  armament. 

For  the  defence  of  roadsteads  and  the  principal  harbours,  large  and 
heavily  armed  ships  will  he  required,  of  the  dcscrij)tion  now  called  stcara 
guard-ships.  The  magnitude  of  the  objects  depending  upon  the  protection 
of  these,  claims  the  greatest  attainable  efhciency  in  their  adaptation. 

The  protection  of  the  coast  and  of  small  harbours,  will  require  a  different 
dass  of  vessels.  These  should  be  light  and  fast,  with  a  moderate  draught 
of  water,  the  machinery  well  protected  in  its  low  position ;  and  they  should 
have  full  sailing  power.  With  reference  to  this  description  of  service,  the 
Jiifleman  and  Sharpshooter  were  designed  by  the  author,  at  the  request  of 
Mr,  Corry,  It  was  further  intended,  in  this  experiment,  to  introduce  iuto 
the  navy  a  class  of  war  steamers,  more  economical  than  any  yet  in  the 
service,  without  being  less  effective.  It  was  expected  that  these  vessels 
would  be  butit  at  about  one-third  of  the  expense  of  steam-vesscLsi  heretofore 


Digitized  by  Google 


CONDITIONS  or  WAB-MBAMBBS  POB  VABIOUS  PUBFOIBS.  867 

built  lor  carryinfj;  the  same  armament  which  they  were  to  carry ;  that  is  to 
say,  ouc  large  gun  at  each  extremity,  and  about  four  broadside  puns.  The 
current  expense  of  working  them  would  be  reduced  by  the  reduction  in 
their  crews,  and  by  the  diminished  use  of  fuel, — in  relation  to  tlie  ship,  not 
in  relation  to  the  armament.  These  vessels  were  intended  to  be  employed 
upon  the  coast  and  in  the  channelj  and  were  not  at  all  intaided  finr  serrioe 
on  foreign  stations ;  for  that  they  were  adapted  in  their  general  conditions ; 
for  this  thqr  were  not  remotdy  intended.  They  were  intended  to  cany 
abont  six  weeks'  provisions  and  stores,  and  to  teodre  only  as  numy  coals  as 
the  nature  of  the  service  required.  'With  these  conations  they  were  fully 
competent  to  cany  the  armament  for  wliich  they  were  designed,  in  channel 
servioe.  They  are  not  perfect  saifing  vessels,  inasmuch  as  the  situation  of 
the  machinery  and  boilers  ezdnded  the  main-mast  from  its  right  place. 
This  is  a  defect  in  their  qualifications  for  foreign  service. 

Steam-vessds  for  engaging  in  offensive  operations, — as  for  assailing  the 
enemy's  coast, — should  be  able  to  cany  beavy  guns  of  long  range,  at  the 
bow  and  stem,  and  a  small  broadside  armament  for  defence.  This  class  of 
vessels  should  be  about  800  or  900  tons  in  burthen.  They  will  require  foil 
sailing  power,  and  the  steam  power  to  be  auxilisiy,  having  all  the  machinery 
protected  from  shot 

Steam-vessels  for  cruisers  wiU  not  need  large  dimensions ;  about  400  or 
500  tons  burthen  wiU  perhaps  be  enough,— the  prindpsl  armament  being 
diase-gnns  of  long  range.  As  the  servioe  of  these  vessels  would  require 
great  speed,  the  steam  power  must  be  relatively  large :  it  must  neverthdess 
be  oombmed  with  complete  sailmg  power.  The  expense  of  each  of  such 
vessds  as  these  would  be  small  compared  with  that  of  large  paddle-wheel 
steamers,  which  have  been  accustomed,  until  recently,  to  carry  only  small 
armament ;  hence,  as  the  cost  of  providing  and  maintaining  each  of  these 
would  be  relatively  small,  so  the  number  of  them  might  be  multiplied  with- 
out greatly  increasing  the  outlay. 

Fleets  of  ships  will  need  the  help  of  steam  power  in  general  engagements. 
Other  conditions  being  similar,  that  fleet  which  includes  ships  of  the  line 
with  auxiliary  steam  power  must  be  the  more  effective  as  the  proportiGn  of 
such  ships  is  considerable.  These  could  evidently  take  up  any  position  at 
choice,  changing  places  with  certainty  and  rapidity.  The  want  of  such 
ships  might  be  partially  compensated  by  the  presence  of  steamers  of  large 
power,  for  towing  ships  into  the  line  and  out  of  it,  as  such  changes  were 
needful ;  and  also  for  effecting  the  best  disposition  of  ships  in  the  line. 

Frigates  or  sloops,  with  auxiliary  steam  power,  should  be  employed  as 
convoys  to  fleets  of  merchants'  ships. 

For  the  conveyance  of  orders  and  despatches,  vessels  of  about  400  tons 
burthen  will  be  required,  with  full  power  of  both  sail  and  steam.  These 
should  carry  only  a  few  liglit  guns,  and  bc  subjected  tono  unnecessary  con- 
dition that  would  impede  their  velocity. 
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All  these  aemces  require  the  Bailing  power  to  be  complete,  and  the 
machinery  to  be  bdov  the  water-line ;  and,  therefore,  the  we  of  the  acrew* 
propeller  rather  than  paddle-wheels*  The  experience  whidi  has  been  gained 
in  tiie  uae  and  debilities  of  the  screw  is  now  so  ample,  that  the  continued 
building  of  paddle-wheel  steamers  for  any  of  these  purposes  may  be  re* 
garded  as  a  means  of  retarding  the  development  of  steam  power  in  the 
navyj  under  conditions  that  would  make  it  worthy  of  the  confidence  with 
which  the  country  is  looking  to  it,  in  the  event  of  its  being  employed  in 
war.  It  may  be  expected  that  the  country  will  soon  appreciate  the  snpeii- 
oiity  of  the  screw  to  paddle-wheels ;  and  that,  such  judgment  pervading  the 
nation,  the  government  will  then  relinquish  the  inferior  system  of  propnl* 
sion,  (which  hardly  ^ers  materially  firom  the  wheels  that  were  used  with 
Mr.  Miller's  yadi^  see  p.  282,)  and  own  the  reasonableness  of  using  the 
highest  form  of  improvement  in  preference  to  all  that  has  preceded,  however 
decided  the  sanction  of  usage  may  have  been.  There  is  no  reasonable  doubt 
that  a  decision  come  to  immediately,  to  have  the  screw-propeller  fitted  to 
all  steamers  that  are  yet  to  be  built  for  any  of  the  services  just  namedj 
would  be  conducive  to  both  economy  and  efficiency.  Further  expmence 
is  yet  needed  to  determine  the  best  proportion  of  steam  power  to  tonnage 
in  well-formed  ships  fitted  with  the  screw ;  but  it  is  certain  that  the  pro- 
portion is  considerably  less  than  that  required  in  propelling  by  paddle- 
wheels:  and  so  the  weight  of  machinery  is  diminished,  whilst  altogether  it 
promotes  stability.  The  saving  applies  to  the  original  cost  and  to  the 
current  expense  of  working  the  en^es. 

The  higher  efficiency  consirts  in  having  the  madiinery  secured  from 
danger ;  in  having  the  sailing  power  of  the  vesseb  unimpaired ;  and  in 
addmg  the  power  of  steam  to  that  of  the  wind,  far  more  completely  than 
it  is  possible  to  unite  the  same  powers  in  using  paddle-wheels. 

As  there  is  always  a  certain  point  in  the  radius  of  the  paddle-wheel 
whose  velocity  is  the  same  as  that  of  the  vessel,  it  is  evident  that  if  the 
floats  were  placed  nearer  to  the  centre  than  that  point,  the  part  of  the  float 
so  placed  would  revolve  with  a  less  velocity  than  the  vessel  advances,  and 
would  therefore  off'er  a  resistance  to  her  speed.  This  point  approaches 
towards  the  circumference  of  the  wheel,  as  the  slip  is  diminished.  The  use 
of  sail  diminishes  the  slip ;  but  before  it  can  reduce  it  to  nothing,  a  great 
part  of  tlic  floats  must  oppose  the  speed  of  the  vessel.  Supposing  the 
average  slip  of  paddle-wheels  to  be  about  one-third,  then  tlie  maximum  of 
the  ship's  velocity  would  be  attained  before  this  one-third  should  be  added. 
The  paddle-wheels  must,  therefore,  of  themselves  very  soon  fix  a  limit  to 
the  speed  Avhich  would  not  be  exeeeded  under  the  most  favourable  condition 
of  the  wind.  If  the  wind  is  sucli  as  to  produce  any  inclination,  then  both 
paddle-wheels  work  at  a  disadvantage  in  proportion  to  the  extent  of  the 
inclination ;  and  so  a  material  part  of  the  benefit  of  using  the  sail  is  lost 
by  the  lesa  eUcctive  working  of  the  paddle-wheels. 
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The  importance  of  having  screw  ships  complete  as  sailers,  is  stronpjly 
insisted  on  by  naval  men  ;  and  as  the  consideration  of  economy  requires 
that  sail  rather  than  steam  should  be  employed  whenever  the  wind  ^vill 
supply  the  required  power,  it  is  desirable  to  ascertain  to  what  extent  the 
power  of  sail  may  be  employed  in  screw  steam-ships  and  vessels.  This 
can,  of  course,  be  determined  only  by  their  stability;  and  as  the  stability 
of  one  ship  can  l)e  compared  with  that  of  another,  a  comparison  of  ships 
of  approved  character,  with  screw-ships,  may  sliow  whether  the  construction 
of  steam-ships  renders  the  application  of  full  sailing;  power  admissible.  The 
following  Table  presents  a  comparison  of  several  frigates  whose  calculated 
stability  has  been  satisfactorily  ascertained  in  actual  service : 


Ship's  Name. 

m 
M 

a 

D 

a 
A 

Bddgh    .  . 

803  ^ 

a 

9*5  ^ 

o 

• 

30.9  ^ 

o 

O) 
%m 

Letnder   .  . 

761 

«-> 

10-2 

38-5 

1 

Arethusa  . 

726 

o  *> 

9  9 

m  g 

36-7 

th( 
VlUIl 

Indefatigable  . 

»-  ^ 

o 

789 

O 

9-2 

*j  "a. 

<u  to 

33-9 

o 

Phaeton    .  • 

1029 

r  c 

91 

e  ftv 

32-3 

Anogant  • 
DaontleM  .  . 
Tbetit  •  •  • 

950 
UOO 
695 

atlve  incli 
angle  o 

8*3 
7-5 
10*3 

,  of  squar 
every  ton 

36*3 
32*9 
37-0 

,  of  squni 

ry  square 
of  the  mi( 

EocottDter  •  . 

1314  . 

& 

8-2  . 

o 

31-4  - 

o 

> 

In  the  preceding  Table,  a  represents  the  area  of  sail  in  square  feet ;  A 
the  area  of  the  greatest  transverse  section  in  square  feet ;  D  the  displace- 
ment in  tons ;  M  the  moment  of  stability  in  tons ;  and  m  the  moment 
of  sail. 

It  will  be  observed  that  the  quantity  of  sail  is  compared  with  two 
elements  in  the  ship, — ^the  displacement,  and  the  area  of  the  greatest 
tfamvefie  lection ;  for,  whilst  the  resistance  of  a  body  in  passing  through 
«  fluid  ia  nwfcerially  affected  by  its  form,  as  weU  as  hj  the  area  of  the 
greatest  tnnsvene  aection, — etiU,  as  in  bodies  not  similarlj  formed,  the 
ditplacement  does  not  Ttaey  in  a  dixeet  xtttb  wifh  tlid  greaiteet  tnnavene 
section,  it  eeema  more  likely  to  anive  at  a  juft  eitiiiiate  of  their  sailing 
power  finom  thdr  quantity  of  sail,  by  maldng  the  wt^fA  wMdi  ia  to  be 
moved  throngli  the  water,  aa  well  aa  that  element  which  aeema  moat 
direefly  to  affect  the  ship's  speed,  a  subject  of  comparison. 

Of  the  preceding  examples,  the  Aretlma,  Ind^atiffabie,Leaiukr,Piiketcn, 
Makiffh,  and  IMU,  are  sailing  frigatea;  the  Amffmit  ia  afiigate  with 
anmliary  steam-power  and  a  acrew-propeller;  the  Dauntieu  u  a  acrew  frigate, 
and  the  Bnecmier  a  screw  oorvette,  both  with  fiill  ateam-powor.  Except 
the  Phaekn,  all  the  sailing  frigates  haye  more  xdatnre  atabifity  than  the 
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steamers;  the  Arrot/a/if,  with  only  auxiliary  steam-power,  has  greater 
relative  st;il)i!ity  than  either  the  /)^/^'////^.v.v  or  the  Encounter.  It  ai)pears, 
therL'tbro,  that  as  steam  inachiiuTV  is  applied  to  .sliip.s,  the  eouditions  of 
their  eoustructiou  must  he  such  as  to  fix  their  stal)i]ity  at  a  less  quimtity 
relatively  to  their  dimensions  and  tonnage.  The  Table  shows  also  that 
the  quantity  of  sail  iu  relation  to  the  displacement,  is  in  every  instance 
less  in  the  steamers  than  in  the  sailing  frigates.  But  as  the  steam-ships 
arc  relatively  longer  than  sailing-ships,  their  area  of  greatest  transverse 
section  is  relatively  less  than  that  of  the  sailing-ships ;  and  in  relation  to 
this  element,  the  Arrogant  has  more  sail  than  either  the  Ind^aiigabie  or 
the  Phaeton,  and  the  JkamtleM  has  slightly  more  than  the  PhaHon,  The 
two  forms  of  comparison  together  disallow  the  expectation  that  steam-ships 
may  be  as  good  sailers  as  sailing-ships  of  similar  classes,  unless  ihe  quantity 
of  sail  to  be  carried  by  them  be  determined  by  a  different  rede  from  that 
whicb  has  been  commonly  used  in  determining  the  quantity  of  sail  finr 
sailing-ships. 

Before  the  screw -propeller  wW  introduced  into  the  navy,  tibe  capability 
of  paddle-wheel  steamers  to  carry  sail  had  led  to  the  fixing  of  a  scale  of 
masting  for  them  considerably  below  that  of  masting  for  sailing-ships  ; 
and  afterwards,  when  screw  steam-ships  were  built,  they  were  regarded  as 
steamers  to  carry  sail,  rather  than  as  sailing-ships  to  be  furnished  with 
steam-power;  and  so  a  low  scale  of  masting  was  determined  on  for  tbem 
also.  But  the  conditions  of  ships  propelled  by  the  screw  are  so  dissimilar 
from  those  of  ships  propelled  by  paddle-wheek,  that  neither  as  to  stability 
nor  to  the  circumstances  iu  whidi  sail  should  be  used  in  screw-ships,  should 
the  quantity  of  their  sail  be  inferred  from  the  conditions  of  paddle-wheel 
steamers.  A  failure,  as  it  seems^  of  recognising  these  differences,  has 
placed  screw-ships  in  a  condition  in  which  they  cannot  exhibit  the  fidl 
capabilities  resulting  from  their  construction,  and  from  the  low  position  of 
their  machinery;  for  it  is  certain  that  their  stability  is  sufficient  to  bear  • 
hig^  scale  of  masting  than  that  whidi  has  beoi  officially  sanctioned. 
And  a  just  proportion  of  sail  to  that  description  of  shipa  is  necessary  to 
the  rank  in  which  they  are  entitled  to  stand  in  relation  to  other  ahips  of 
the  navy. 

The  progress  of  experience  with  the  screw  has  exhibited  Taiying  results, 
the  elementary  conditions  of  propulsion  by  that  instrument  not  having 
been  defined  with  sufficient  accuracy  to  lead  to  uniformity  in  any  number 
of  subjects  of  experiment.  Individuidly,  there  is  much  vagueness  in  the 
opinions  of  naval  arclutects  and  of  engineers  as  to  the  best  conditions.  Who 
has  3^t  determined  for  a  steamer  the  form  which  will  overcome  the  resist- 
ance of  the  water  with  the  greatest  facility,  and  contribute  most  effectually 
to  a  good  result  of  the  screw  ?  If  the  same  conditions  are  not  applicable 
to  all  degrees  of  speed,  there  is  yet,  without  doubt,  a  definite  relatum 
between  these  two  conditions  for  the  development  of  the  best  result,  at  any 
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given  speed  whatever.  No^,  althoufjli  exporii  iicc  has  failcd'of  determining 
these  and  other  conditions  and  relations  of  fjrcat  importance,  theoretical 
investigation  has  been  recently  pursued  up  to  some  most  important  definite 
results.  The  following  note  shows  one  of  these  results,  and  the  application 
of  the  formula  to  several  of  the  experiments  in  the  table.* 

Wliilst  all  experience  and  effort  at  investigation  have  proved  the  subject 
to  be  very  complicated  and  difficult  of  analysis,  we  may  yet  see  that  the 
power  of  the  enpne  is  absorbed  by  several  resistances  acting  to^'ether, 
and  which  it  is  evidently  not  easy  to  estimate  particulai-ly.  There  are  the 
resistance  which  the  vessel  has  to  overcome  in  moving  the  water  from  her 
path^and  what  is  called  the  minus  pressure;  the  friction  of  the  water  upon 


*  It  has  been  piovidl^tbeontictlinTMtigatbii  that 

— -  («) 


the  veasel  and  the  rotation  of  the  screw  have  attained  a  uniform  motion  ;  where 
i^V  *  Aa  aooekrating  focM  naoMMij  to  TCtiat  tha  Botion  of  the  tmmI,  moving 
with  a  vdofli^  9,  and  witfi  vpoandspnaninof  atena  in  the  cjUndcr. 

T|r  •  the  number  of  mito  of  moment  of  Ibroe  when  «  peandi  Tgnmm,  as 
meoauxed    the  indicator,  an  aitplied  to  the  fiston. 

w  -  8.1416^  &0. 

p  *  tlie  pitch  of  the  Mseir. 

/  m  the  moment  of  inertia  of  the  •omr. 

A  udt  of  moment  is  one  pound  avoirdupois,  acting  at  a  distaoce.of  one  foot  from  the 
centre  of  the  axio  of  the  eerew. 


If  He  Minme  the  lebtion 

which  ia  not  far  from  tlie  truth,  whete  ie  equal  to  the  area  of  the  graeteit  tiauvene 
aectkn  of  the  slnp,  and  fl»  ia  a  ocnateat  qoaatily,  we  ahall  have 

•»  —  (*) 

mjrpi 

Hence  thia  important  lemh-^he  aquaie  of  the  vdAdtj  of  the  veaaal,  is  diractlj 
proportional  to  the  moment  of  the  engine,  and  reciprocally  pmpovtMnal  to  the  lectantfe 
of  the  piiohjof  the  aorew  audita  moment  of  inertia. 

With  the  same  veocfll,  and  with  the  aame  moment  oftheeogiaa^  but  with  adilteiai 
r,  we  ahali  have 

w  T 

 I 

m  A"  p'  J' 

If  ^  7  be  less  than  j»'  T',  thenvwittbegKaterthaav. ;  aadwhanji/iani 
the  valocttj  of  the  veaael  will  be  a  maximum. 

2b2 


Digitized  by  Google 


97St  A  BISTOftT  or  NATAL  AftCBITECTITBI. 

the  entire  surface  immersed  in  tlie  water,  and  tlic  resistance  occasioned 
by  the  rising  of  the  water  at  the  bow  and  its  depression  at  the  stern  of  the 
vessel.  The  question  requiring  to  be  solved  is,  how  to  reduce  to  a  mini- 
mum these  several  obstacles  to  a  vessel's  passage  through  the  water :  in 
order  to  this,  it  is  necessary  that  the  elevation  and  depression  of  the  water, 
at  the  bow  and  stem  respectively,  should  be  as  small  as  possible  ;  and  that 
the  form  of  the  body  should  i)c  such  as  to  impress  the  least  possible  motion 
on  the  least  possible  quantity  of  water,  in  passing  tlu*ough  it.  All  this 
applies  to  a  vessel  whatever  be  her  means  of  propulsion.  But  there  is  a 
further  absorption  of  power  in  steam-vessels.  The  propeller  acts  in  a 
yielding  medium ;  and  as  the  fluid  yields  to  the  pressure  of  the  screw,  a 
quantity  of  water  is  thereby  displaced,  at  the  expense  of  a  further  amoant 


With  the  same  inmel,  and  with  a  different  power  and  screw,  we  shall  have 

•  *  -  i 

Now,  if  /  •  /%  we  shall  have 

i  ''If 

The  following  appUcations  of  the  formula  show  how  nearly  experiment  agrees  with 
the  result  which  it  enunciates.  It  will  be  seen,  on  referring  to  the  Tabl^  that  the 
velodty  is  noted  In  liMt  per  mimate ;  the  force  of  the  en^nee  ii  piopoitioiMd  to  tiM 
moments ;  and  the  moment  of  inertia  is  assumed  to  be  the  same  fhr  tha  two  Mrawi  mod 
in  the  same  ship^  the  diameten  being  nearly  or  quite  eqoaL 

The  first  illustration  is  obtained  from  the  two  trials  of  epeed  with  the4W  ^ 
pit<^  of  the  screw  having  been  altered.  Then 


»•  ■  \m) 


659\«  ^17     X  854 


K  820' 

«   /659\«      ^   ^  17    X  854 

Km)  -  ^  *  mrm  - 

The  Best  fUnsttation  to  talm  from  the  flWrna^oN^^  hen 


•/    V964/        la  »  im  * 

Or  -  -93   oe  Cili!J«^-  m 


^969/  18  X  MSS 

The  last  illustration  is  obtained  from  the  experiments  with  the  FUmper;  here 
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of  power ;  and  the  friction  of  the  water  upon  the  surface  of  the  propeller 
absorbs  another  portion  of  the  power.  These  two  are  also  rctjuired  to  be 
reduced  to  a  rainimura ;  and  iniiuiries  and  experiments  in  steam  naviga- 
tion, by  means  of  the  screw,  liavo  aimed  at  this  object.  Science  has  not 
determined  the  conditions  which  would  give  the  minimum  absorption  of 
power  by  the  working  of  tlic  screw ;  and  whilst  experience  has  realised  a 
considerable  measure  of  success,  it  has  failed  of  arriving  at  any  thing  nearer 
than  a  somewhat  uncertain  approximation. 

Experiment  ought,  therefore,  to  be  directed  to  a  determination  of  the 
conditions  individually.  Each  condition  should  be  defined,  experience 
bsving  shown  the  attainable  limit  of  excellence.  A  combination  of  such 
would  then  produce  what  ia  sought  in  vain  in  the  endtew  variety  of 
■teameii,  having  acaxoely  two  oonditioiis  esaetfy  alike  in  any  two :  fiir  even 
if  eiceUenoe  ia  attained,  it  ia  exoellenoe  without  a  defined  lelalaon  of  canae 
and' effect,  generally.  But  nntQ  the  lelationa  which  porticnlar  cansea  bear 
to  effecta,  are  known,  the  building  of  iteamera  moat  remain,  to  no  incon- 
aiderable  extent,  a  matter  of  doubtfiil  experiment. 

Under  the  circmnstanoea  which  have  hitherto  prevailed  in  the  use  of 
the  acrew-propeller,  great  difficultiea  have  ezirted  in  making  ezperimenta. 
inth  the  aame  nominal  power  of  engines,  screws  of  disaimilar  conditiona 
have  been  naed ;  the  vessels,  bearing  similar  enginea  and  aorews,  have 
been  commonly  dissimilar;  offcen  it  has  happened  that  they  have  met  the 
direct  resistance  with  oonaiderable  inequality,  or  the  after  pert,  affecting  the 
irorking  of  the  screw,  may  be  differently  formed  in  the  two  or  more  vessels. 
If  all  other  oonditiona  are  alike,  aiid  yet  the  pitch  of  the  screws  is  dif- 
ferent, in  rehtion  to  their  diameters,  the  actual  result  will  be  diffisrent; 
the  pitch  of  the  screw  and  the  speed  of  the  engine  may  not  be  the  best 
euted  to  each  other;  and  the  best  result  cannot  in  that  case  be  obtained. 
It  has  been  observed  in  some  experiments,  that  whilst  a  greater  power 
baa  been  exerted,  and  also  a  greater  speed  of  the  screw,  a  corresponding 
increase  in  the  speed  of  the  vessel  has  not  been  obtained.  But  the  same 
nominal,  or  even  the  same  actual  power  in  the  cylinder,  by  no  meanji 
implies  the  same  moment  d  power  emjdoyed  to  turn  the  screw  round, 
which  is  really  the  element  on  which  comparisons  should  be  based,  in  aim- 
ing to  determine  the  relative  efficiency  of  different  engines  constructed 
liar  driving  the  screw-propeller. 

The  object  to  be  sought  in  screw  propulsion  is,  to  have  a  pressure  upon 
the  posterior  side  of  the  screw  at  any  required  speed  of  the  vessel,  equal 
to  the  resistance  which  the  vessel  has  to  overcome  at  that  speed.  The 
epeed  of  the  vessel  will  not  exceed  the  limit  at  which  the  opposite  forces 
are  in  equilibrium ;  the  desiderata  are,  therefore,  the  conditions  of  equili- 
brium at  any  speed  that  is  required  for  the  vessel.  It  is  an  invariable 
fact,  that  if  the  form  of  the  after  body,  near  the  run,  presents  a  diflBcidty 
to  the  influx  of  the  water  at  the  part  in  which  the  screw  works,  the  pressure 
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on  the  screw  is  abated,  and  the  result  is  an  increase  of  slip,  in  a  propor- 
tion, which  has  not  yet  been  defined,  to  the  magnitude  of  that  diflficulty. 
And,  on  the  contran,',  if  the  form  of  the  after  body  is  such  as  to  determine 
the  free  influx  of  the  water  upon  the  posterior  face  of  the  screw,  in  the 
condition  in  which  it  is  called  a  following  current,  the  screw  may  appear  to 
have  no  sUp,  and  even  to  propel  the  tcsscI  at  a  greater  speed  than  if  it 
were  working  in  a  soUd  nut.  This  fact  was  observed  whilst  the  Archimedef 
was  under  experiment ;  and  was  at  that  time  referred  to  this  cause.  Bat 
it  haa  since  been  the  habit  to  reason  on  the  screw  with  the  idea  of  its 
workiiig  in  sKff  water.  WiHi  that  Idea,  the  alleged  fact  was  imaccoimt- 
aUe;  and  the  xeadiest  way  to  dispose  of  the  qaestkm  was,  to  rijeet 
altogether,  on  the  assumption  of  inaccuracy,  the  statements  of  such  experi- 
ments as  were  ssid  to  have  shown  a  vdocaty  in  the  ship  greater  than  wae 
acooonted  for  hy  the  nnmber  of  revohitions  which  the  screw  had  made. 
This  is  not,  however,  the  only  condition  which  magnifies  the  sHp ;  if  tlie 
]atch  of  the  screw  is  too  great,  the  lateral  resistance  is  too  great  also,  and 
the  direct  resistance  being  then  too  small,  theie  is  of  necessity  too  great  a 
slip.  When  excessive  slip  results  horn  such  a  cause,  a  diminution  of  the 
pitch  of  tiie  screw  is  the  proper  remedy. 

Experience  has  therefore  shown,  that  there  is  a  condition  in  the  use  of  the 
screw  in  which  the  vessel  passes  over  a  distance  greater  than  the  nnmber  of 
the  revolutions  multiplied  into  the  pitch  of  the  screw  would  show.  The  foct 
has  been  confirmed  in  both  the  Arrogaaii  and  the  Plumper,  The  experiment 
of  the  ArrogwiU  shows  that  when  die  was  going  8  knots  per  hour,  the 
speed  of  the  ship  was  greater  by  1 per  cent,  than  was  dne  to  the  nnmber 
ci  revolutions  of  the  screw.  It  will  be  observed  also,  that  the  pitch  of  her 
screw  was  less  than  that  of  either  of  the  other  screws  of  the  same  diameter, 
its  angle  being  17**  T  ftOf,  Again,  with  the  P/teiqwr;  when  the  pitch  of 
the  screw  was  5  foet  7  inches,  and  its  angle  11^  29",  and  the  power  exerted 
by  the  engines  that  of  148  hones,  the  actual  speed  of  the  diip  was  7*887 
^ots  an  hour,  bemg  greater  by  17'28  per  cent,  than  would  have  resulted 
firom  the  same  number  of  revolutions  of  the  screw  in  a  solid  nut.  And 
when  the  pitch  of  the  screw  was  only  4  feet  6|  inches,  its  angle  being 
9**  23',  the  power  of  the  engines  exerted,  that  of  189  horses,  and  the  revo* 
lutions  of  the  screw  increased  from  116  to  136|  per  minute,  the  speed  of 
the  ship  was  7*2  knots  yer  hour,  the  excess  in  the  speed  of  the  ship  being 
at  the  rate  of  18-77  per  cent.  The  speed  of  the  ship  was,  however,  less  by 
about  one-fifth  of  a  knot  per  hour  with  the  smaller  pitch,  than  with  the 
greater  pitch.  It  appears  firom  these  facts,  that  the  screw  with  the  larger 
pitch  >vas  the  better  one;  for,  with  a  smaller  number  of  revolutions  of  the 
screw  by  2l  2r>  in  a  minute,  the  speed  of  the  ship  was  greater. 

It  will  be  observ  ed,  that  the  angle  of  the  Bernard's  screw  is  very  nearly 
a  mean  between  the  angle  of  the  Arroffani^t  screw  and  that  of  the  Plumper's 
best  screw.  And  further,  the  difierenoe  in  the  speed  of  the  Fima^Kr  and 
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Reynard,  in  rdatum  to  tlie  speed  of  their  screws  respectively,  was  26' 14 
per  cent.  It  k  dw  tlut  the  screw  was  of  inch  ail  angle  that  it  was 
capable  of  taking  advantage  of  the  fiiUowiDg  cuifCDt.  But,  imliko  the 
two  othersy  it  had  a  slip.  And  this  fiust  indicates  that  the  foim  of  the 
ship  is  not  adapted  to  the  relative  pitch  of  the  screw,  in  order  to  its  pro- 
dncing  the  best  effect.  The  Reynard  has  a  finer  mn  than  the  Plumper  ; 
whence  it  appears  that  a  want  of  fineness  is  not  the  fiinlt.  It  appears  also, 
thatthere  is  a  limit  to  the  fineness  of  the  run,  which  cannot  be  exceeded 
without  disadvantage;  if  it  is  so,  then  it  is  worth  some  care  to  ascertain, 
§at  fhture  guidance,  what  that  limit  is,  under  given  conditions  of  required 
speed. 

Thflve  are  two  other  ships  on  the  list,  whidi  have  been  tried  with 
diflbrent  screws,  and  which  exhibit  results  that  are  not  unimportant.  The 
4f9»  was  tried  with  a  screw  of  19  feet  6  inches  pitch,  whose  an|^  was 
SI*  1ft  2(f ;  the  power  exerted  was  that  of  854  horses,  producing  41*5 
revolutions  in  a  minute,  and  a  velocity  in  the  ship  of  6*46  knots  an  hour, 
with  a  dip  of  18*5  per  cent.  The  other  screw,  whose  ptdi  was  17  feet 
11  indies,  and  angle  19®  87'  80^,  was  of  the  same  diameter.  The  power 
exerted  was,  in  this  case,  less  by  thirty-fiiur  horses,  the  revdutions  were 
increased  to  forty-eight,  and  the  speed  of  the  ship  to  7*06  knots  per  hour, 
the  dip  being  reduced  to  16-18  per  cent.  The  TertnagarU  does  not  supply 
so  unequivocd  an  experiment,  because  the  power  of  the  engines  was 
increased  to  a  considerable  extent  when  the  angle  of  the  screw  was  dimi- 
nished. The  elective  power  of  the  engines  being  that  of  1124  horses,  the 
revolutions  of  the  screw  sixty-six  in  a  minute,  its  angle  20°  17*  16',  the 
speed  of  the  ship  was  9.16  knots  per  hour,  \^ith  a  slip  of  21.38  per  cent. ; 
and  when  the  power  was  increased  to  that  of  1333  horses,  the  revolutions 
to  seventy-three  in  a  minute,  and  the  angle  of  the  screw  reduced  to 
19^  27'  20",  the  speed  of  tho  ship  was  increased  to  9*51  knots  an  hour,  with 
a  dip  of  22.78  per  cent.  Thus,  it  appears  that  the  power  was  increased  by 
eighteen  per  cent.,  the  number  of  revolutions  by  ten  per  cent.,  and  the 
speed  by  five  per  cent. ;  and  that  whilst  the  angle  of  the  screw  was  dimi- 
nished by  about  four  per  cent.,  the  slip  increased  by  six  per  cent., — an 
anomalous  result,  which  can  be  accounted  for  only  on  the  supposition  of 
an  error  in  either  making  or  noting  the  observations.  The  elements  in 
these  experiments  varied  too  much  to  admit  of  certain  inferences. 

The  following  Table  contains  all  the  experiments  that  I  have  been  able 
to  collect,  with  the  conditions  noted  in  sullicicnt  detail  for  any  tliint,'  like 
a  satisfactory  inference.  And  it  might  be  wislicd,  that  the  power  stated 
to  have  been  employed  had  been  rather  the  moment  exerted  in  tumiui,'  the 
screw  round,  than  the  power  of  the  steam  in  the  cylinder.  Some  results 
which,  in  this  case,  miglit  be  arrived  at  by  comparison,  would  be  rather 
approximations  to  the  truth  than  certain  necessary  consequences  that 
must  follow  from  the  actual  conditions  of  the  ships  and  of  their  machiuery. 
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So  far,  actual  experience  in  steam  navigation  enabled  as  to  go.  It 
indiotod  the  probalnUtj  o£  adnntage  m  the  use  of  tcfewM  of  snudlciF 
piftdli  tbaa  tiioie  wliidi  lunre  been  generally  used ;  bnt  it  left  miidi  to  be 
detennined  before  a  geuend  law  conld  be  deduced  for  the  constmction  of 
the  screw,  with  leCSBranoe  to  the  effect  it  should  produce.  Neither  the 
royal  navy  nor  the  mercantile  sendee  proffered  the  ii^Ibnnation  firom  which 
a  law  might  be  deduced;  it  was  then  neceisaiy  to  seek  this  at  another 
Bouzoe. 

Sereral  series  of  experiments  hare  fherefbre  been  made  on  a  models 
under  the  author's  direction,  to  determine  the  relatiTe  effects  of  screws, 
varying  in  their  angles  firom  8^  %r  to  21^  57'  87*.  There  were  thirteen 
BGvewB,  oonstrueted  on  a  scale  in  a  definite  relation  to  a  screw  of  fifteen 
fset  in  diameter.  These  screws  were  used  to  propel  a  model  of  a  ship 
made  iqpon  the  same  scale  in  relation  to  a  ship.  The  eiqieriments  were 
made  in  a  long  trough.  The  moving  power  in  the  model  was  a  strong 
and  accurate  springs  the  moment  of  whose  power  is  expressed  in  the 
Tsbles.  The  first  screw  was  the  model  of  one  whose  pitch  was  seven  feet; 
and  the  increase  in  the  pitch  of  each  screw,  following  consecutive^  in  the 
series,  represented  one  foot  on  the  fiiU  scsle*  In  each  of  the  series  of 
experiments,  finnn  the  first  to  the  third,  all  the  elements  were  constant 
except  the  pitch  and  the  length  of  the  screw ;  the  alteration  in  the  angle 
of  the  screws,  resulting  simply  firom  the  alteration  in  the  pitch,  is  not  an 
additional  but  a  concomitant  variation.  It  is  shown  in  the  Tables  of  ex- 
periments, that,  cxcqpt  in  the  sixth,  seventh,  and  eighth  series,  the  area  of 
the  blades  of  the  screws  was  kept  constant ;  for  this  purpose  the  screws 
were  of  different  lengths.  The  variations  in  the  conditions  under  which 
tiie  experiments  were  made,  were  thus  reduced  to  the  smallest  possible 
number, — in  the  first  instance  to  two,  and  subsequently  to  one.  The  num- 
ber of  revolutioos  made  by  the  screw  in  each  experiment  was  216 ;  each 
experiment  was  repeated  several  times,  and  the  mean  of  these  was  recorded. 
Looking  at  the  first  series  of  experiments,  it  is  seen  that  the  speed  of  the 
vessel  increased  from  the  first  up  to  the  third,  and  then  it  decreased  progres- 
sively through  the  remainder  of  the  series.  It  is  shown  also,  that  the  slip 
is  smallest  with  the  smallness  of  the  ang;Ic ;  but  from  the  first  screw  to 
the  third,  the  increase  is  relatively  smaller  than  the  increase  of  its  speed ; 
hence  it  became  more  effective  up  to  the  limit  of  an  angle  of  10°  57'. 
From  this  limit  to  the  end  of  the  series,  the  effective  power  of  the  screw 
diminished  progressively.  Hence  it  appears  that  a  screw,  wlinse  pitch  is 
in  such  a  relation  to  the  diameter,  that  the  angle  of  its  blade  is  about  11°, 
is  the  most  effective  in  its  operation,  subject  to  all  the  conditions  which 
were  included  in  the  experiments.  The  second  and  third  series  of  experi- 
ments show  similar  results,  when  the  draught  of  water  was  successively 
increased;  and  thus  tend  to  the  establishment  of  the  inference  to  which  the 
first  series  led. 
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26-3 


23-78126 


» 
n 

n 
» 
n 
n 
n 
n 
» 
n 
» 


» 

j» 
n 
n 

n 
» 

n 
tt 
n 

n 
» 


SECOND  SERIES. 


176 

1  8  27  0 

310 

21 

•101 

•'145 

131-31 

145-20 

3074 

33-5 

2871876 

1-90 

9  25  0 

300 

n 

•109 

■1.58 

:\-2-7-2 

47!'7 

3111 

j» 

n 

230 

10  57  0 

255 

i» 

•132 

•1.V2 

33-66 

48-87 

3116 

»> 

2^ 

11  45  0 

250 

j> 

•128 

•199 

32-00 

4979 

:i573 

>» 

» 

2^1 

13  15  0 

212 

>» 

•148 

•234 

31-37 

4964 

3(yS0 

» 

n 

3-00 

14  17  15 

204 

» 

•149 

•250 

30-39 

51 -00 

40-41 

)> 

yt 

3-25 

15  25  25 

190 

»» 

•156 

•270 

29-64 

51-45 

42-39 

u 

n 

3-50 

16  32  50 

168 

» 

■ir.7 

•1'!>I 

26-:{7 

49-00 

46^18 

n 

n 

376 

17  39  29 

166 

•160 

•312 

24  [Hi 

4875 

48-80 

J7 

»> 

4-00 

18  45  20 

146 

•166 

•;i33 

24-23 

48-66 

60-20 

»> 

n 

4-25 

19  50  18 

140 

» 

-169 

•354 

•2366 

49-58 

52-27 

» 

n 

4-50 

I'O  51  25 

136 

•171 

•375 

2325 

510') 

54-41 

II 

•4/5 

21  57  37  1 

130 

;; 

•176 

-397 

22-88 

5141 

65-49 

w 

THIRD  SERIES. 


1-75 

8  27  0 

288 

21 

•094 

•145 

2707 

4200 

.•^5-54 

36  1 

|34-09376 

1  90 

9  25  0 

277 

II 

•102 

•158 

28-25 

43  86 

35-59 

II 

If 

2-30 

10  57  0 

234 

» 

•122 

•192 

28-54 

44-85 

36-36 

II 

11 

2-39 

11  43  0 

2-'S 

11 
j» 

•120 

•1.99 

27-36 

45-41 

39-74 

>? 

n 

2  81 

13  15  0 

201 

-136 

•234 

27\i:i 

4707 

4 1  \n 

>j 

tt 

3-00 

14  17  15 

191 

II 

•138 

-250 

26.15 

47-75 

47  ^2 

V 

j> 

3-25 

15  25  25 

180 

» 

•146 

•270 

26-28 

48-75 

46  09 

I> 

II 

3  50 

16  32  50 

165 

»» 

)> 

•151 

•291 

24  91 

48-12 

48-23 

11 

tt 

3  75 

17  39  29 

151 

•138 

•312 

23-85 

47- 18 

4944 

?' 

II 

4  00 

18  45  20 

143 

>» 

•160 

■:m 

22^88 

47-66 

31-99 

JI 

II 

4  25 

19  50  18 

137 

II 

-16.1 

-.-if)  I 

•J2-:i3 

48-52 

53-97 

II 

r» 

4-50 

20  54  25 

130 

II 

•166 

■373 

21 -.38 

4875 

55-73 

II 

II 

475 

21  57  37 

124 

»i 

•171  1 

•397 

21-57 

4908 

5605 

11 

t* 

The  Anuria  and  fiflh  series  of  experiments  included  only  two  screws, 
which  were  tried  under  different  conditions  of  the  motive  power,  and  of 
the  draught  of  water.  The  rcsult.s  of  the  "Herations  will  be  aeen  by  com- 
paring those  two  series  with  the  first  anu  liuid  teriet  of  experimenta :  the 
ftill  produced  the  beat  effects. 


*  Tliis  gave  a  inomcnt  of  00117  •  the  unit  of  a  nomesi  beiiig  one  pound  avoirdupois 
acting  ftt  a  distance  of  one  feat. 
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FOUBTfl  SERIES. 


Stnw :  S'7t  inche*  in  diameter, 
ad      inckM  arw  a<  the  Uadw. 

•o 

Ai  * 

£  - 

l«liM«r  8amr. 

SpMd 

ir>  feet 

SUp 
per 

cent. 

▼Mid. 

Area  of  the 
prreatcst 
tranAverv* 

MCtion. 

Weiftbt  in 

pounds 
•voirdupoia. 

Pitch. 

Aofle. 

Rrrolutiona 
p«r  miaatc. 

VCMcl. 

Screw. 

VetMl. 

iicrew. 

In*. 

o      t  tr 

foot. 

foot. 

) 

•q.  iiKliea. 

10  57  0 

216 

18 

•148 

•192 

31-96 

41-40 

22-80 

2G-3 

23  78125 

3-50 

16  32  50 

144 

» 

•200 

•291 

28-80 

42-00 

31-42 

36-1 

230 

10  67  0 

212 

>> 

•ll-J 

•192 

40-64 

40-52 

34-09375 

3-60 

16  32  60 

141 

*142 

•291 

20  02 

41-12 

51-31 

FIFTH 

SERIES. 

230 

10  67  0 

208 

15 

•146 

•192 

30-36 

39-87 

23-85 

26-3 

23-78126 

3-50 

16  32  50 

133 

n 

196 

•290 

26-00 

38-79 

3297 

»» 

2*30 

10  57  0 

202 

n 

•112 

•192 

22-62 

38-71 

41-5fi 

36-1 

14-d9375 

3-60 

16  32  50 

129 

j» 

137 

■291 

17-67 

37-62 

64-47 

n 

n 

Hitiherto  tlie  wsrews  have  diffned  in  lengdi,  that  ih»  area  of  the  blades 
xoa^t  be  a  uniform  dement  thiongfaoat  the  leries.  Bat  the  length  of  a 
Bcrew  in  relation  to  its  pitch  had  been  foond  of  considerable  importance  in 
the  eipeiiments  made  vith  the  Rattler.  In  the  acreir  which  produced  the 
best  effect  in  the  Rattler,  as  to  both  the  speed  of  the  vessel  and  the  small- 
ness  of  the  slip,  the  length  was  only  *1186  of  the  pitch ;  whilst  the  length 
of  the  screw,  which  was  found  in  the  experimental  series  to  prodaoe  the 
best  effect,  was  -1G4  of  its  pitch.  But  it  is  dear  that  the  Rattler's  screw 
had  too  great  a  pitch  in  relation  to  its  diameter  to  produce  the  host  effect 
its  diameter  was  only  '909  of  its  pitch,  giving  an  angle  of  19°  18'  15" ; 
whilst  the  diameter  of  the  best  screw  in  the  experimental  series  was  r629 
of  the  pitch,  giving  an  angle  of  10°  57*.  Since  the  principal  elements  of 
the  Rattler's  screw  were  not  justly  proportioned  to  eaeli  other,  it  cannot 
be  inferred  from  the  conditions  which  it  presented  that  the  relation  of  its 
pitch  to  its  length  is  the  best  for  a  screw  of  the  right  construction.  But, 
as  it  was  important  to  establish  tliis  relation,  seven  screws  were  brought 
to  a  uniform  length,  and  three  further  series  of  experiments  were  made  with 
them,  under  conditions  corresponding  with  those  of  the  first,  second,  and 
third  series.  The  results  of  these  new  experiments  arc  shown  in  the  sixth, 
seventh,  and  eighth  series ;  and  it  will  be  seen,  by  reference  io  the  Table, 
that  the  screw  whose  angle  was  10°  57',  was  made  the  basis  of  the  series, 
the  length  of  the  others  having  been  reduced  to  conform  to  it.  In  a  com- 
parison  of  the  corresponding  experiments  in  the  tirst,  second,  jrnd  third 
series,  and  in  the  sixth,  seventh,  and  eighth  scries,  it  will  be  seen  that, 
with  the  diminished  surface  of  the  blades,  the  speed  of  the  screws  increased 
in  every  experiment ;  the  slip  increased  also.  A  further  compari.sou  of  the 
second  and  third  series  with  the  seventh  and  eij^hth,  shows  jUso  that,  in 
some  of  the  experiments  in  which  the  pitch  of  the  screws  was  relatively 
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large,  the  result  of  diminishing  their  length  was  a  greater  absolute  Telocity 
in  the  vessel,  notwithatancUng  the  increase  of  slip.  But  the  great  relatioD 
of  the  slip  of  the  tcxew  to  the  speed  of  the  vessel^  is  such  at  to  show  that 
the  power  expended  in  producing  the  result,  is  much  greater  than  that 
whidi  produces  an  equal  result  with  screws  of  smaUer  angle ;  any  farther 
eztenston  of  the  inquiry  in  this  direction  would  be  rather  wandering  ficoia 
the  required  point  of  truth  than  an  a})proximation  to  it. 


SIXTH  SK&IKS. 


SOMN 

1  a'7*  tawiiM  ta 

Power  excrti  d 

in  pound* 
avoirdupois. 

Space  moved 
over  in  one 
rerolation. 

Spead  iafsat 
par  ariMita. 

per 

Area  of  the 
gnateat 

MC]. 

! 

1  Weifcht  m 
pouada 

Araa. 

Kevolu- 
tions  if> 

minutr. 

VeMcl. 

Screw. 

Veaad. 

Sctvw* 

cant. 

In*. 

foot. 

foot. 

139-78 



2-30 

10  67  0 

4-41 

2fi0 

21 

.15:< 

•192 

I49a3 

20-17 

S6-3 

23-7812S 

2-39 

11  45  0 

4  01 

270 

i> 

•132 

•1.99 

35  64 

1 53-77 

3372 

}t 

II 

281 

13  15  0 

3fi3 

250 

ft 

•141 

•234 

.3525 

1  58-54 

39-78 

II 

y 

3-25 

15  25  25 

3-30 

235 

M 

•143 

•270 

33^60 

oJ  ()4 

4720 

ft 

$% 

375 

1 7  39  29 

305 

217 

M 

•151 

•312 

32-76 

67-81 

51-68 

11 

11 

4  25 

19  50  18 

2-86 

185 

f> 

•168 

354 

31  •OS 

6.5-50 

52-54 

n 

11 

475 

21  67  37 

2-69 

160 

n 

•173 

•397 

27-68 

63-30 

56-27 

n 

n 

BEYSNTH  8BRIB& 

2-30 

10  57  0  1  4  41 

255 

21 

•132 

•192 

33-66 

48-87 

3114 

33-6 

28-71875 

2-39 

11  45  0 

4-01 

266 

>i 

■1)5 

•lf»9 

30-59 

52-98 

4226 

n 

» 

2-81 

13  15  0 

3-63 

245 

n 

•118 

•234 

28-91 

57-37 

49-60 

II 

n 

3-25 

15  25  25 

3-30 

229 

n 

•120 

•270 

27-48 

62-02 

55-69 

» 

i> 

375 

17  39  29 

3-05 

209 

» 

•127 

•312 

26-54 

65-31 

59  36 

11 

II 

4-25 

19  50  18 

286 

180 

n 

•138 

•354 

•24-84 

6375 

610.3 

11 

i> 

475 

21  57  37 

2^ 

166 

» 

•147 

■397 

22  93 

61-75 

62  85 

11 

II 

EIGHTH  SERIES. 

2-30 

10  57  0 

4-41 

234 

21 

•122 

•192 

28-54 

44-85 

36  36 

36-1 

34-09376 

2-39 

11  45  0 

401 

255 

•103 

•199 

26  26 

50-87 

48-28 

)> 

It 

2  81 

13  15  0 

3-63 

239 

» 

•108 

■2M 

25-81 

65-96 

53-87 

11 

11 

3-25 

15  25  25 

3  30 

220 

» 

•111 

270 

24-42 

59-58 

5901 

n 

n 

375 

17  39  29 

305 

206 

n 

•117 

•312 

24- JO 

64-37 

6.'-56 

11 

4-25 

19  50  18 

2-86 

180 

)> 

•128 

•354 

23-04 

63-75 

63  85 

11 

II 

475 

21  57  37 

2-69 

152 

n 

•132 

•397 

20-06 

60  16| 

66  65 

11 

II 

The  ninth  series  of  experiments  was  made  to  determine  the  effects  of 
powers  acting  directly  to  pull  the  vessel  through  the  water.  They  ate 
sufficiently  defined  and  reported  in  the  Table  to  obviate  the  need  of  fnr> 

ther  explanation. 

The  tenth  series  included  the  two  powers  whose  effects  had  been  already 
determined  separately.  The  object  of  making  them  was  to  ascertain  whe- 
ther a  screw,  whose  form  is  the  most  effective  alone,  is  also  the  most  effec- 
tive in  combination  with  another  moans  of  propulsion, — a  condition  found 
in  experience  whenever  the  screw  is  employed  as  an  auiiliaiy  propeller. 
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NINTH  SERIES. 


Moving  power  acting 
directly  by  meaiu  of  • 
cord  pgwlnf  0wr  > 
pdkf. 

8pMC  mwd 

OHT  in  one 

VcMeL 

A  ^#  *k  A 

AfM  01  tne 

greatest  trans- 
verse section. 

w  eigne  in 
poondA 
avoirdapoi*. 

feet. 

Square  inches. 

1  lb.  avoirdapois. 

36-84 

26-3 

2378125 

55-50 

99 

w 

4 

82-80 

»* 

>» 

1 

33-54 

36- 1 

34*09375 

2 

4303 

» 

» 

4  . 

67-20 

n 

TENTH  SERIES. 


Screw 

:  3*7^  inches  in  diame- 

Space  moved 

8p«Ml 

VCMCI. 

IV»  and  4'<«l  inche«,  kre« 

I 

over  in  one  rrro. 

tbav 

las  of 
eaael'a 

of  tbebU 

Miai. 

3 

lution  of  Screw. 

Ana  of  the 
greateat 

V 

•peed,  or 
•lip,  per 

Wcijsht  in 

pound* 
avoirdupois. 

Revolu- 

Pitch. 

i 

It 

tions  f> 

minute. 

1 

VaasaL 

cent. 

transvene 
•actioD. 

Im. 

o 

m 

foot. 

foot. 

•q.  inches. 

2-30 

10 

57 

0 

308 

• 

« 

•194 

-192 

69-75 

5903 

BUT. 

122 

26-3 

2378126 

300 

14 

17 

15 

254 

c 

•So 
c 

•205 

•250 

5202 

6,350 

alip 

1807 

}> 

}f 
') 

375 

17 

.39 

29 

202 

-254 

•312 

51-32 

63- 12 

» 

18-69 

tt 

475 

21 

57 

37 

162 

» 

•294 

•397 

47-62 

64-12 

)} 

2573 

>» 

2*;i0 

10 

57 

0 

290 

a 

-146 

-192 

42-3} 

55-58 

yf 

23-82 

361 

34-69375 

3-00 

14 

17 

15 

236 

•s 

-178 

•250 

4200 

59-00 

)f 

28-81 

» 

»> 

375 

17 

39 

29 

180 

-231 

•312 

41-58 

56-25 

2608 

» 

475 

L'l 

57 

.37 

152 

-247 

•397 

3754 

60  16 

» 

3760 

2-30 

10 

57 

0 

3l.'4 

o 

-214 

•192 

69-33 

62  10 

sur. 

11-64 

263 

23-78125 

3-00 

14 

17 

15 

281 

a 

•a 

c 

•250 

•250 

7025 

70-25 

0000 

if 

357 

17 

39 

29 

241 

•314 

•312 

75(7 

75-31 

sur. 

00-47 

» 

n 

4  75 

21 

57 

37 

210 

•400 

-397 

84  00 

8312 

1-05 

>» 

2-30 

10 

57 

0 

296 

s 

•177 

•192 

5239 

56-73 

sbp 

766 

361 

34^09375 

3-00 

14 

17 

15 

254 

•235 

-250 

59-69 

84-66 

2949 

» 

3-75 

17 

39 

29 

220 

i 

•274 

-312 

60  28 

68-75 

1232 

>» 

ft 

4-75 

21 

67 

37 

185 

Oi 

•342 

-397 

6327 

73-23 

13-60 

2378125 

2-30 

10 

67 

0 

381 

6 

•237 

-192 

90.30 

73-02 

sur. 

23-66 

263 

3-00 

14 

17 

15 

3(i0 

c 

■& 

c 

•291 

-250 

104-76 

90-00 

)> 

1 6  40 

n 

3-75 

17 

39 

29 

309 

•347 

•312 

1 07^22 

96-56 

)i 

1104 

» 

n 

4  75 

21 

57 

37 

223 

•416 

•397 

108^67 

103-31 

y> 

519 

>» 

2-30 

10 

57 

0 

360 

1 

•215 

•192 

77-40 

69-00 

V 

1217 

361 

34^6'9375 

300 

14 

17 

15 

284 

•262 

•250 

71-56 

7100 

M 

0079 

» 

375 

17 

39 

29 

240 

•300 

-312 

7200 

7708 

slip 

6-59 

n 

M 

475 

21 

57 

37 

209 

•393 

•397 

8213 

82^80 

0-81 

n 

l» 

It  i^pean,  from  theae  eKpeiiinents,  that  when  the  power  employed 
rappleineDtaiy  to  the  screw  was  relatively  small,  the  screw  which  had  been 
the  mmt  effective  alone,  was  still  the  best,  at  each  dianght  of  water;  but 
when  that  supplementary  power  was  increased,  the  same  screw  no  longer 
produced  the  best  effect.  The  screw  of  21"*  5/  87*  was  the  best  with  each 
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of  lliosc  frrcntcr  siipplomciitary  ])owors,  and  at  t'ach  draught  of  water.  It 
appears  frt)5ii  tlic  sc\eral  results  cxliiljited  by  tlicso  cxprrimeuts,  and  by 
those  in  the  first  and  third  scries,  tli:it  wlien  a  screw  of  the  right  construc- 
tion is  iised  in  connection  with  another  power,  such  as  sail,  the  additional 
speed  obtained  by  means  of  the  otlier  power,  ought  to  be  at  least  equal  to 
the  slip  to  which  the  screw  would  have  been  subject  if  it  had  been  working 
alone. 

Upon  a  cursorv'  inspection  of  some  of  these  experiments,  it  appears  that 
the  pressure  of  the  water  was  on  the  anterior  face  of  the  blades  of  the 
screw,  since  the  sj)eed  of  the  vessel  was  in  excess  of  that  due  to  the  revo- 
lutions of  the  screw ;  and  that  therefore  the  screw  must  have  retarded 
rather  than  increased  the  speed  of  the  vessel.  In  one  experiment  the  speed 
of  the  vessel  was  precisely  the  same  as  that  due  to  the  revolutions  of  the 
screw  ;  and  hence,  if  it  had  been  working  in  still  water,  there  would  have 
been  no  pressure  on  cither  side  of  tlic  blades,  and  no  effect  could  have 
been  produced  by  it  upon  the  speed  of  the  vessel :  the  screw  would  have 
been  working  on  the  surface  of  vanishing  pressure.*  But  whilst  the  screwi 
were  working  in  those  two  conditions,  the  vessel  had  a  velocity  considerably 
greater  than  that  which  was  due  to  the  weight  that  was  acting  conjointly 
with  the  screw.  The  screw  was,  therefore,  increasing  the  speed  of  the 
vessel  Hence,  the  prenme  must  have  horn  on  tiie  poitnior  face  of  the 
Uades ;  and  that  preamire  must  have  been  produced  by  the  flowing  in  of 
the  water  at  the  iteni  of  the  veneL  to  fill  up  the  Toid  ipace  whkh  tiie 
motion  of  the  vessel  was  making. 

Experience,  gained  in  actoal  service,  agrees  with  tiut  which  has  been  here 
detailed.  The  Eneotmier,  in  the  experimental  aquadroiiy  was  subjected  to 
a  trial  in  which  the  power  of  the  screw,  added  to  that  of  the  wind  on  the 
aailSj  increased  the  speed  of  the  ship  by  about  forty  per  cent.  The  ship, 
under  sail,  was  going  at  9'5  knots,  and  the  steam  being  then  got  up,  the 
speed  of  the  engines  produced  seventy-seven  levolntions  of  the  seraw  in  a 
minute,  and  increased  the  speed  of  the  ship  to  18*287  knots  an  hour: 
hence,  the  speed  of  the  ship  was  greater  than  that  due  to  the  number  off 
revolutions  of  the  screw  by  12*45  per  cent  It  will  be  observed,  on 
referring  to  the  table  (p.  876),  that  the  angle  of  the  EneomUer't  seraw  is 
mora  than  22%  bong,  as  it  appears  by  other  experiments,  better  suited  to 
service  of  that  description  than  to  be  used  without  sail. 

The  several  series  of  eipeiiments  in  which  the  most  general  comparison 
of  screws  was  made,  show  that  the  least  relative  pitch  gives  the  least  rdative 
slip.  But  as  the  number  of  levolatloiis  €i  tiie  screw  must  be  increased  to 
compensate  for  the  smaUneas  of  the  ptdb,  the  friction  of  both  the  machi- 
nery and  the  acrew  ia  increased  by  diminishing  the  pitdi,  or  the  angle  of 

*  See  Bawioii's  **8eKW  Prop«U«r,*'  tat  aa  expositimi  «f  the  sulkos  of  vaaidiiac 
pressura. 
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the  blades.  It  is  important,  therefore,  to  (Ictcrmine  the  condition,  in  actual 
service,  in  which  the  angle  of  the  screw,  whilst  not  admitting  of  the  least 
amount  of  slip,  shall  yet  produce  the  best  result.  Such  a  condition  is 
indicated  in  these  experiments, — the  more  certainly,  as,  at  the  several 
draughts  of  watcr^  the  same  screw^  acting  aloue^  always  produced  the  best 
effect. 

The  Tables  of  experiments  show  that  the  pitch  of  the  first  six  screws 
does  not  increase  by  a  uniform  quantity.  This  irregularity  was  owing  to 
a  want  of  exactness  in  casting  four  of  them.  Until  after  the  experiments 
had  been  made^  the  inaccuracy  of  the  screws  was  not  detected ;  but^  in 
ezamming  and  comparing  the  results  of  several  series  of  experiments,  ine- 
golarities  of  similar  character  were  traced  in  the  performances,  for  ▼hich 
the  data  did  not  aeoomtt.  ^e  screws  were  then  carefiilly  measured,  and 
the  resolts  of  the  experiments  were  rerised  npon  the  hasis  of  the  exact 
dimensions  of  the  wrews.  The  results  tiien  showed  a  consecative  increase 
of  alip  from  the  screw  of  the  smallest  pitch  to  that  of  the.  largest,  and  a 
general  legolarity  in  the  variations  of  speed ;  that  is,  an  order  very  near 
to  an  exact  gradation  in  the  increase  of  the  speed  of  the  vessel  from  the 
first  screw  to  the  third,  and  then  a  diminution  from  that  limit  to  the  end 
of  the  series.  An  exact  nnifonnity  does  not  prevail ;  and  it  is  prohahle 
that  minute  discrepancies  which  may  be  found  would  have  been  avoided, 
if  the  times  could  have  been  noted  at  less  intervals  than  seconds.  The 
results  are^  however,  suffidently  exact  to  indicate  a  general  law  under 
which  variation  takes  place. 

Plate  47  represents  the  construction  of  the  serew-piopeller.  Tig.  1  A 
is  the  projection  of  a  ^linder  on  a  plane,  of  which  abia  the  diameter, 
a  d  the  hei^t,  and  aeb  half  the  circumference.  The  diameter  and  the 
heic^t  of  the  cylinder  are  here  the  same.  The  vertical  lines  are  deter- 
mined at  equal  distencea  apart  on  the  drcnmference,  a  e  b;  and  the 
transverse  lines,  corresponding  to  semi-drdes  npon  the  cylinder,  are  at 
equal  dirtances  apart,  and  are  double  the  nnmber  of  vertical  lines,  or  they 
agree  with  the  entire  number  thatwould  be  drawn  vpoa  a  cylinder.  The 
curve,  a  t  is  a  line  of  sines,  being  the  projection  of  a  helix  npon  a 
plane.  Fig.  1  jB  is  the  development  npon  a  plane  of  the  part  of  Ihe 
cylinder  out  of  which  the  screw  is  cut,  a  d  being  the  hdght  of  tiie  helix  or 
the  pitch  of  the  sciew^  c  d  \t&  circumference,  a  e  the  line  corresponding  to 
the  helical  line,  a  c  d  the  angle  of  the  screw, — and  the  vertical  lines 
corresponding  to  the  vertical  lines  on  fig.  1  A,  Fig.  1  C  is  an  end  view  of 
a  screw-propeller,  consisting  of  one  complete  turn  of  the  blade  upon  the  axis. 

Fig.  2  is  the  same  as  fig.  1  A,  except  that,  having  two  helices 
described,  it  is  intended  for  a  double-threaded  screw.  Fig.  2  jB  is  the 
projection  of  this  screw,  each  blade  consisting  of  a  small  section  of  the 
entire  blade ;  fig.  2  C  is  an  end  view  of  a  two-threaded  scrcw^  each  Uade 
consisting  of  half  a  turn  on  its  sxis. 
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Fig.  3 is  the  delineation  projected  for  a  three-threaded  screw;  fitr. 

3  J?  is  a  projection  of  a  screw  with  three  blades ;  and  fi<r.  3  C  is  a  pro 
jection  of  the  same  form  of  screw^  the  blades  making  together  a  complete 
turn  on  the  axis. 

Fig.  4  A  is  the  delineation  projected  for  a  screw  with  four  blades:  fig. 

4  /J  is  a  ])rojcction  of  a  four-threaded  screw ;  and  fig.  4  C  represents  the 
same  form  of  screw,  making  altogether  a  complete  turn  on  the  axis. 

The  steam  navy  of  France  began  to  be  formed,  like  that  of  England, 
apparently  with  very  different  o))ject8  from  those  with  which  it  has  been 
more  recently  in  the  course  of  development.  Of  tlie  nine  steam-vessels 
which  were  included  in  the  French  Navy  on  the  1st  January,  1829,  it  does 
not  appear  that  any  remain  at  the  present  time.  None  of  their  present 
steam-vessels  was  laimched  before  the  year  1830 ;  V Ardent,  of  IGO-horse 
power,  is  the  oldest,  having  been  launched  in  May  1830.  She  underwent 
a  thorough  repair  in  1841.  From  1830  till  1837,  most  of  the  French 
steamers  were  built  for  engines  of  lOO-horse  power, — of  some  the  power 
was  not  so  great;  thej  were  of  fhe  class  caUsd  amos,  or  despatch  Tessds. 
Together  with  vessek  of  the  same  dass  and  ^awer,  others  of  the  same  class» 
hot  of  larger  dimensions  and  greater  power,  were  built  in  1888  and  the 
two  following  yean.  Amongst  other  steam-vessels  launched  in  France  in 
1841,  were  two  steam-frigates,  constmcted  by  M.  Hubert,  of  450-hoise 
power,  of  large  capacity,  having  a  displacement  of  2096  tons.  In  184^2  the 
number  of  steamers  launched  was  a  little  increased,  much  more  so  was  it 
in  1848-^cluding  frigates,  corvettes,  and  despatch  vessels.  The  general 
plan  of  their  steam  navy  may  be  regarded  as  having  'been  then  formed, 
as  it  included  a  considerable  number  of  ships  which  had  been  built  and 
armed  expressly  for  the  operations  of  war,  as  well  as  vessels  of  lighter 
eonstmction  for  services  requiring  greater  speed :  for  although  some  shipa 
of  larger  dimensions  have  been  more.Teoen^y  added  to  the  French  steam 
navy,  these  are  rather  exceptions  than  otherwise.  It  might  be  expected 
that,  from  this  stage  of  development,  many  things  would  be  suggested  in 
the  course  of  experience,  for  extending  and  perfecting  that  power.  The 
same  emulation  which  prevailed  in  the  councils  of  France,  detennining 
the  formation  of  a  navy  of  sailing  ships,  in  the  latter  part  of  the  seventeenth 
century,  has  prevailed  in  the  nineteenth :  hence,  the  construction  of  a 
steam  navy.  And  it  may  be  affirmed  that  emulation  has  all  along  been 
the  one  ruling  principle  in  states,  regarding  the  formation  of  naval  power. 
The  list  of  French  steam  ships  and  vessels,  inserted  at  the  end,  will  show 
more  fully,  and  in  detail,  the  progr^  which  has  been  made  in  providing 
for  the  carrying  on  of  naval  warfare.  It  will  be  seen  also  that  the  greatest 
efforts  of  France  iind  of  England  were  made  about  the  same  time^  to 
multiply  the  number  and  magnify  the  power  of  their  respective  steam- 
abqw.  Each  nation  was  so  especially  the  object  of  the  other  in  this 
rei^ect,  that  any  effort  made  to  increase  the  steam  navy  of  one  state. 
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uppcarcd  to  tlic  eyes  of  the  other  an  act  of  rivalry,  and  led  to  corresponding 
effort:  thus,  progress  in  the  formation  of  the  steam  navies  of  England  and 
France  has  been  very  similar.  In  England,  the  usage  of  the  service  has 
been  to  obtain  all  marine  engines  from  private  engineers,  under  contract!. 
The  same  plan,  it  appears,  was  tried  in  France,  but  without  giving  satis- 
Action ;  hence,  there  are  now  steam  &etonety  finr  the  ooiutnictioii,  as  well 
as  repair,  of  engines,  at  the  principal  naval  aneiials  of  that  ooontry. 

On  Iron  Sk^MUSng. 

The  suitableness  of  iron  as  a  material  for  ship-building,  and  the  rapid 
increase,  recently,  of  its  application  to  this  purpose,  merit  some  notice. 
The  history  of  iron  vesseb  lies  within  the  limit  of  one's  memory;  and  the 
gradoal  development  of  their  capabilities  and  advantages  may  be  traced 
back  only  to  a  very  few  yean. 

Iron  boata  were  first  built  for  the  navigation  of  canals ;  and  the  origin 
of  them  belongs,  by  general  consent,  to  about  the  beginning  of  this  century. 
A  considerable  period  elapsed  before  any  more  important  use  was  made  of 
them ;  for,  though  iron  vessels  wero  used  as  steamers,  before  they  were  used 
with  sail-power,  it  was  not  till  1821  that  a  steam-engine  was  employed  as 
the  motive  power  to  an  iron  vessel.  The  first  iron  vessel  in  which  steam- 
machinery  was  employed  was  the  Aaron  Manby,  constructed  by  a  company 
formed  at  Horsley,  by  Messrs.  Manby  and  Napier,  now  rear-admiral  sir 
Charles  Napier.  The  parts  of  this  vessel  were  sent  to  London,  where  they 
were  put  together.  She  was  then  sent  to  France,  under  the  command  of 
captain  Napier.  Another  iron  steam-vessel  was  constructed  some  time 
afterwards  by  Mr.  Manby,  intended  for  the  navigation  of  the  Seine;  but 
in  consequence  of  a  prohibitory  law  in  France  rc^^'lrding  foreign  vessels, 
tlie  parts  were  sent  to  Franco,  and  put  together  at  Charenton.  Mr.  Manby 
built  two  others  there,  for  the  navigation  of  the  same  river.  The  building 
of  iron  vessels  was  now  soon  commenced  by  au  engineer  at  Paris,  for  the 
navigation  of  the  Seine. 

The  Shannon  steam-packet  rompany  was  the  next  to  employ  iron  stcam- 
Tossels  in  river  navigation.  The  first  of  these  was  built  by  the  Horsley 
company,  in  1824 ;  and  this  beginning  was  followed  by  the  building  of  five 
more  for  the  same  company,  as  they  were  required. 

Tlie  use  of  tlie  small  number  of  iron  vessels  already  built  for  companies 
both  in  Great  Britain  and  on  the  Continent,  was  determining  the  problem 
of  the  suitableness  of  iron  to  ship-building,  and  was  dr.iwim:  iittention  to 
the  subject.  Messrs.  Fawcct  and  Preston  estjiblisluMl  a  factory  ut  Liver- 
pool for  builditifj  tlirm  ;  and  tlu  ir  first  iron  vessel  was  built  under  the 
direction  of  Mr.  Pa^'C.  This  was  the  first  iron  vessel  built  at  that  place. 
Mr.  Laird,  of  Birkenhead,  came  next  ;  and,  proceeding  upon  a  large  scalp, 
prosecuted  this  branch  of  art  with  uninterrupted  success.  ISfr.  Fairbairn 
early  took  a  part  in  its  cultivation;  and  ranks  with  those  to  whose 
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influence  and  skill  it  is  indebted  for  public  confidence.  After  haTiii^ 
begun  at  Glasgow,  be  came  and  established  himself  upon  the  Isle  of  Doga, 
where  he  became  one  of  the  prmcipal  constmctora  of  iron  Tcssds  upon 
the  Thames.  And  whilst  his  skill  has  been  followed  by  soocess,  there 
have  been  other  eminent  engineers  pursuing  the  same  branch  of  art  with 
the  like  results :  amongst  these  are  Messrs.  Miller  and  Savenhill,  whoae 
Tessels  are  of  exquisite  workmanship  and  beauty  of  form ;  and  Mesara. 
Ditdibum  and  ^lare,  who  hare  built  a  considerable  number  of  iron  vessela, 
amongst  which  is  tlic  Fairy,  tender  to  the  Queen's  yacht,  whose  fonn  and 
qpeed  have  gained  her  a  high  reputation. 

Experience  soon  proved  the  advantages  of  iron  vessels  for  the  uangation 
of  rivers.  But  what  was  untried  was  far  from  being  obvious ;  and  strong 
prejudices,  unreasonable  doubts^  and  real  difficulties  had  to  be  overcome, 
as  to  their  suitableness  for  navigating  the  ocean.  One  of  the  chief  (>)}jec* 
tions  to  this  more  extended  use  of  iron  vessels  was  the  perturbations  of  the 
compa-ss.*  Iron  packets  began,  however,  to  be  used  on  the  coasts;  and 
the  art  of  building  thciu  advanced  gradually  towards  perfection.  Tliey 
therefore  acquired  a  merited  coulidenct; ;  and  iron  sailing-vessels  were  built 
for  foreign  sen'ice.  Amongst  these  wjis  the  Iron  »ides,  built  at  Liverpool 
in  1838,  and  which  made  several  successful  voyages  to  America. 

But  before  this  time,  Mr.  Laird  had  constructed  several  iron  steam- 
vessels,  to  be  employed  in  Ameriea  and  in  the  East  Indies.  They  were, 
however,  sent  out  in  pieces,  with  workmen  to  put  the  parts  together.  And 
he  has  continued,  with  ecpial  success,  to  construct  and  send  out  iron  ships 
to  different  parts  of  the  world. 

Mr.  Laird  was  followed  by  other  construetoi-s  of  iron  vessels  at  Liver- 
pool ;  the  high  estimation  in  which  they  were  held  having  led  to  a  con- 
stantly increasing  demand  for  them,  not  only  in  number,  but  also  in  the 
capacity  of  the  vessels.  Messrs.  Tod  and  McGregor,  of  (ilasgow,  took  a 
leading  position  in  building  iron  vessels  ; — these  were  superior  both  in  size 
and  speed.  Their  iron  sailing-vessels  were  from  200  to  3(30  tons  burthen, 
and  their  steamers  from  about  120  to  more  than  200  feet  in  length;  the 
Princess  Rutjal,  being  one  of  the  largest,  became  also  one  of  the  f:istest 
iron  stcani-packets  of  her  time  (see  p.  323).  Mr.  Wingatc  and  others 
followed  in  the  same  line,  upon  the  Clyde,  It  has  been  stated  that  the 
vessels  built  on  the  Clyde  were  generally  lighter  than  those  built  by  Mr. 
Laird,  bnt  unequal  to  them  in  the  finish  of  their  work.  And  the  different 
mereautilc  ports  soon  vieil  with  each  other  in  the  excellence  of  the  iron 
ships  and  vessels  which  they  produced ;  although,  perhaps,  none  have  yet 
equalled  the  skill  in  the  arrangements  of  Mr.  Laird's  yard,  and  the  exod- 
lencc  of  the  ships  which  are  budt  there. 


*  Professor  Airy  has  since  published  a  very  concise  series  of  iiutructiuus  for  correcting 
the  compass  on  board  of  iron  ships. 
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But  the  most  magiiifictMit  specimen  of  iron  sliip-buiklin;?  tliat  lias  yet 
been  producctl,  was  the  Great  Briiui/i,  constructed  hy  ^\r.  Patterson,  at 
Bristol,  for  the  Great  Western  steam-packet  company.  The  following  were 
the  prmcipal  dimeuitiou^  and  weights  of  this  extraordinary  ship. 

fiMt.  ins. 

Length  fr<  m  ti  e  extremity  of  the  knee  of  the  head  to  the  after 

part  of  the  taffniil    -          -          -          -          -          -  317  3 

Length  frum  thu  pcrp<^udicular  forward  to  the  after  part  of 

the  Moond  itempoBt         .....  S92  0 

Length  to  the  after  part  of  the  finfe  aierapott  -  S78  0 
Ifein  breadth,  over  the  riba  at  the  helglttof  twen^fimr  feet, 

under  the  floor-timbers       -         -         -         -         -  51  0 

Breadth,  at  the  water-line,  at  the  height  of  sixteen  feet         -  46  0 

Depth,  under  the  floor-timbera  amidshipe       •         -         •  3S  3 

/iron      •        -    840  torn. 


Wiiffkini  the  hall,  not  inolading  fittings 


160 


Total        ...  1000 

This  ship  was  calculated  to  have  a  total  diaplacement  of  3900  tons, 
which  would  bring  her  draught  of  water  to  nineteen  feet  two  incJiea,  and 
give  her  an  area  of  midahip-aection,  below  the  water-line,  of  780  aquare 
feet.  This  allowed  for  every  equipment  and  tnpply,  including  1000  tona 
of  fuel,  500  tons  of  merchandiae,  and  300  persons,  and  passengers'  luggage. 

The  engines  of  this  ship  wwe  of  1200  horse-power,  and  worked  with 
lour  cylinders,  inclined  at  an  angle  of  45°  towards  the  diametrical  plane  of 
the  Tessel,  and  were  placed,  two  on  the  starboard,  and  two  on  the  port  side, 
acting  directly  np<m  two  cranks  at  the  end  of  a  shafl  parallel  to  the  length 
of  the  ship,  by  means  of  rods  articulated  upon  the  piston  rods.  There 
were  two  iron-plate  condensers,  each  serving  for  the  two  cylinders  which 
acted  upon  the  same  crank.  In  each  of  these  condensers  worked  an 
air-pump,  to  which  the  movement  was  always  communicated  by  the  same 
crank-pin,  and  by  a  rod  articulated  upon  the  rod  of  the  pump.  One  of 
these  air-pumps  was  deflected  a  little  from  the  vertical  position,  to  allow 
the  shaft  of  the  propeller  to  pass,  which,  in  the  midst  of  four  cylinders, 
carried  a  drum,  receiving  the  movement  from  another  atill  larger,  placed 
above  it  upon  the  principal  shaft. 


Principal  Dinmmon*  of  the  Afachitury, 

Diameter  of  the  steam-cylindesa  ....  88  inches. 
Length  of  the  stroke  fy^ 

Number  of  strokes  of  the  piston  in  a  minute      -         -  SO. 

Diameter  of  the  laige  dmm     -        -        -        -        -  24  feet. 

Diameter  of  the  small  drum     .....  6  foet 

Number  of  revolutions  of  the  serew      -        -        •        -  8(k 

Number  of  blades  of  the  screw  4. 

2c2 
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ft.  inf. 

Length  of  each  bhde  projected  on  a  plane  panDel  to  the  axis  -       4  6 
B  eight  from  the  centre  of  the  abaft  of  the  Macew  to  the  beglii- 

nint^  of  the  floor-timbers       -         -  -         -         -        7  9 

Height  of  the  centre  of  the  shaft  of  the  large  drum      -         -      25  3 

The  advantages  of  iron  venela  conaist,  genenlly,  in  their  durabilitj* 
strength  and  safety,  capacity  for  stowagei,  economy  and  salulnity.  Prior 
to  experience,  it  was  apprehended  that  the  saline  property  of  the  sea^water 
would  have  a  strong  oonosive  effect  on  the  iron;  uid  that  this  material 
would  he  rapidly  destroyed.  But  experience  has  shown  that  the  effect  of 
salt-water  on  iron  ahne  is  so  small  as  hardly  to  bear  a  comparison  with 
that  which  it  has  upon  iron  in  oonnectiou  with  wood.  And  this  remark- 
able difference  of  effect  has  been  shown  in  iron  vessels  in  which  timber 
was  used  for  the  keel :  for  the  bolts  which  had  been  driv«i  through  the 
ked  to  form  its  proper  connections,  have  been  acted  upon  with  a  rapidity 
almost  to  destroy  them,  before  the  iron  plates  forming  the  external  parts 
of  the  hull  had  become  perceptibly  dinuuished  in  thidmess  by  the  same 
agency an  important  condition  being,  that  the  vessel  should  be  kept  in 
use,  rather  than  lie  up  unemployed.  Vessels  which  were  built  in  the 
earliest  stage  of  this  art,  subsequent  to  that  of  building  mere  canal-boats, 
bore  the  service  many  years,  needing  but  little  repair ;  and  remained  in  a 
perfectly  good  condition  to  a  later  period  than  tliat  to  which  the  durability 
of  wooden  vessels  ordinarily^  and  under  similar  circumstances^  extends.* 
Since  the  inner  surface  of  the  iron  plates  mny  be  almost  wholly  protected 
from  oxidation,  the  external  wear  is  nearly  all  that  is  to  be  apfHrehended. 
The  outer  surface  of  the  metal  might  also  be  protected  in  a  great  measure 
from  corrosion;  but  yet  the  vessels  were  subject  to  the  great  disadvantage 
of  having  their  speed  diminished,  after  a  very  short  period  of  service,  by  the 
adhesion  and  growth  of  animal  and  vegetable  matter.  The  coating  of  red 
lead  >vhi('h,  until  recently,  was  supposed  to  be  the  best  means  of  pro- 
tecting the  iron,  included  no  element  inimical  to  animal  and  vegetable  life, 
under  the  drcumstances  in  which  it  was  used.  The  formidable  character 
of  this  species  of  mischief  threatened  to  fix  a  disadvantageous  limit  to  the 
employment  of  iron  ships  and  vessels  both  for  commercial  and  naval 
purposes,  and  as  well  in  other  countries  as  in  Enj^land.  But  Mr.  Hay, 
the  chemical  lecturer  at  Portsmouth  dockyard,  has  suctredcd  in  pro- 
ducing a  composition  to  protect  the  iron  Irom  the  chemical  action  of  the 
sea-water,  and  also  to  prevent  the  adhesion  of  marine  vegetables  and 
animalculie.  This  protection  is  formed  on  a  purely  scicntitic  basis.  A 
coatin*;  is  applied^  which  servi  s  simply  to  })rotect  the  iron,  beinj;  a  non- 
conductor of  electricity.    Upon  this  is  applied  a  coating  with  oxide  of 


*  Thero  is  n  ;;rcat  diflVronce  in  iron  plates :  some  are  inferior,  and  SOOn  oxidate, 
Mtbettj  othei-a  are  very  superiur,  and  last  a  long  time,  a*  bett  b€tt,iio. 
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copper,  which  prevents  the  adhesion  of  animal  and  vegetable  substances. 
The  Application  of  this  protective  varnish  to  the  insides  of  iron  ships  would 
be  of  great  value  in  preventing  the  oxidation  of  the  iron. 

It  is  doubtful  whether  iron  ships  have  yet  been  long  enough  in  use  to 
allow  huw  long  they  may  remain  tit  for  service.  But  tlie  facts  already 
known  are  highly  satisiactoiy,  as  evidence  of  great  durability,  under  just 
conditions. 

And  it  is  a  consideration  wliicli  sliould  not  be  overlooked,  that  large 
ships  may  be  rendered  much  more  durahle  than  small  vessels.  For,  as  the 
weight  of  the  hull  is  generally  determined  in  a  certain  proportion  to  the 
whole  displacement,  and  the  plates  of  iron  arc  much  thicker  in  a  large 
than  in  a  small  ship,  whilst  the  oxidation  produces  only  a  uniform  waste 
of  metal,  the  durability  will  be  great,  in  proportion  to  that  quantity  of 
the  thickness  by  which  the  plates  may  be  reduced  without  cudiiugenng 
the  ship. 

The  superior  strength  of  iron  ships  depends  on  two  facts;  the  character 
of  the  material,  and  the  mode  of  combining  it.    The  strength  of  wrought 
iron  is  well  known,  sus  its  power  of  bearing  strains  in  almost  every  direction 
has  been  often  proved.    Its  resistance  to  lateral  pressure  is  increased  in 
a  much  higher  ratio  than  the  ([iiantity.    And  from  this  fact,  it  follows, 
that  almost  any  amount  of  strength  may  be  given  to  a  large  fabric : 
certainly  enough  to  bear  the  pressures  and  strains  to  which  ships  are 
exposed,  w^ith  much  kss  liability  to  injury  than  wood  has  been  known  to 
bear  them.    With  j)lates  of  iron  of  a  substance  fitly  proportioned  to  the 
magnitude  of  the  fabric,  and  with  joints  properly  formed,  tlie  sides  of  ships 
have  been  found  capable  of  resisting,  in  a  remarkable  manner,  forces  for 
which  the  strength  of  timber  would  be  insufficient.    A  substance  of  plates, 
sufficient  to  constitute  this  amount  of  strength  generally,  is  also  able  to 
bear  concussions  of  great  fbroe,  with  mudi  kit  faasaid  tium  timber  would. 
This  has  been  proved  by  a  number  of  instances  of  iron  ships  and  vessels 
being  placed  in  the  most  dangerous  ntnatioiis.  These  ftcts  have  been 
made  public  by  means  of  reports  presented  to  the  House  of  Commons^ 
and  through  other  mediums;  and  have  been  oonoborated  in  the  course  of 
extending  experience.  At  the  same  time,  this  superiority  is  obtained  with 
a  less  weight  of  material  than  that  which  is  given  to  ships  with  a  ■'^"tling 
of  timber  sufficient  for  ordinary  strength. 

The  preceding  remaiks  indicate  the  &ct  of  greater  safety ;  because  the 
security  must  be  in  such  proportion  as  a  ship  is  capable  of  enduring, 
unhurt,  the  casualties  of  tempests,  ro^,  and  shores.  The  greater  degree 
of  aa&ly  of  iron  ships  has  been  proved  in  those  cases  which  have  ascertained 
the  iuperiority  of  strength;  and  it  is  shown  by  the  manner  in  which 
ooneussion  produces  effects.  Experience  has  shown  that  unless  the  con- 
cussion takes  place  with  great  videnoe,  mere  indentation  of  the  metal  is 
generally  the  greatest  injury  sustained.   Beyond  this,  the  concussion  and 
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tlie  strain  sometimes  break  oft*  the  heads  of  a  few  rivets  without  opening 
the  seam ;  but  it  is  uncommon  for  the  rivets  to  be  drawn,  if  the  metal 
and  workmansliip  arc  ^'ood.  When,  in  addition  to  the  concussiou  being 
exceed iiijjly  powerful,  the  object  ag:ainst  which  it  takes  place  is  sharp,  as 
a  crag  of  rock  or  coral,  it  occusionally  happens  that  a  hole  is  made  through 
the  plate.  But  when  such  an  accident  occurs,  the  damage  is  generally,  if 
not  always,  local, — the  parts  not  immediately  subject  to  the  concussion 
remaining  unhurt  by  the  shake.  No  general  leakage  is  therefore  conse- 
quent upon  sueli  an  accident. 

As  the  hull  of  an  iron  sliip  is  both  thinner  and  lighter  than  that  of  a 
wooilcu  ship,  an  iron  ship  of  the  same  external  dimensions  as  a  wooden 
one  has  both  the  greater  capacity  for  stowage,  imd  the  greater  power  to 
support  the  weiglits  that  may  be  put  into  her.  The  differences  vary  in 
some  degree  with  the  dimensions  and  form  of  the  ship,  being  greater  as 
the  dimensions  of  the  ship  are  large.  They  may,  of  course,  be  deter- 
mined by  compntation ;  and  an  iron  ship  will  carry  considerably  more 
cargo  tli:\ii  a  wooden  ship  of  the  same  external  dimensions. 

The  consideration  of  economy  should  not  be  omitted  in  any  comparison 
of  the  merits  of  ships  built  of  timber  and  of  iron.  The  economy  begins  at 
the  building  ;  for  the  original  cost  of  an  iron  ship  is  considerably  less  than 
that  of  a  wooden  one  ;  and  it  runs  on  with  the  course  of  the  ship^s  service, 
as  a  result  of  several  causes ;  amongst  them,  of  the  smaller  amount,  and  less 
expensive  character  of  repairs.  And  as  it  is  not  yet  known  how  long  iron 
ships  will  last,  the  saving  which  will  result  from  using  iron  instead  of  wood 
cannot  be  estimated.  The  period  of  service  of  mercantile  timber-built 
ships  is  defined.  If  th^  reach,  or  rather  exceed,  thirty  years'  service, 
they  must  have  hem.  sldpi  of  the  firrt  dan  as  to  quality ;  and  must,  within 
that  time,  have  undergone  expentive  repain.  As  iron  ahi^  are  not  subject 
to  ^e  aame  decay,  at  the  same  time  that  accidental  damages  are  generally 
repaired  at  a  much  less  cost  than  thef  are  in  wooden  ships,  all  that  is 
gained  by  the  diminished  expense  of  mgtan  is  dear  profit.  The  excess  in 
absolute  durability,  be  it  what  it  may,  is  to  he  added  to  this.  And  the 
gi-cater  space  for  stowage,  as  compared  with  wooden  ships,  is  a  finrther 
saving  gained  by  the  use  of  iron  ships. 

The  adaptation  of  iron  as  a  material  finr  ships  to  he  iBcd  in  war  haa 
been  afllrmed  on  the  ground  of  experience,  supplied  by  the  Nemesis,  war- 
steamer,  in  the  service  of  the  East  India  company,  in  the  war  in  CSiina. 
So  fiur  as  the  experience  of  that  ship,  and  of  her  companions  in  that  service, 
huilt  of  wood,  extended,  the  grounds  of  preference  appear  to  have  been 
deddedly  on  the  side  of  iron.  The  testimony  regarding  the  Nemem  rests 
on  the  authority  of  captain  William  Hutohens  Hall,  B.K.,  whp  commanded 
that  ship  during  the  period  of  her  employment  in  that  service.  Apart 
£rom  ei^erience,  mudi  doubt  has  prevailed  whether  dangor  tnm.  diot- 
holes  would  not  be  ftr  greater  in  iron  ships  than  in  wooden  diips.  This 
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is  a  question  which  ought,  no  doubt,  to  be  answered  with  certainty,  before 
the  danprcroiis  services  of  naval  Avarfaro  are  entnistcd  to  iron  ships. 

The  Dover  was  the  first  iron  steiim-vcsscl  bnilt  for  the  government 
service ;  slic  was  ordered  in  February  and  March  1839,  and  was  used  as  a 
packet  on  the  Dover  station.    This  was  followed  by  the  building  of  three 
others,  the  Alert,  Soudan,  and  WUherforce,  for  the  Niger  expedition  ;  they 
were  all  small  vessels,  designed  expressly  for  the  exploration  of  tliat  river. 
The  order  to  ljuilt  these  was  given  in  August  1840.    In  June  1811,  the 
admindty  ordered  the  Mohaxck,  of  sixty  horse-power,  to  be  built  for  sernce 
on  lake  Huron  ;  and  in  September  of  the  same  year,  the  Rocket  and  Ruby 
were  ordered  to  be  built  for  steam-tenders.    None  of  these,  tlierefore,  were 
either  intended  or  suited  for  the  purposes  of  war.    It  was  not  until  the 
vear  1813,  that  the  building  of  iron  steam -vessels  for  war  was  ])e;^un. 
The  Trident^  of  850  tons,  and  350  horse-power,  was  the  first,  and  m  as  built 
by  Messrs.  Ditehburn  and  Mare,  at  lilaekwall.    The  next  iron  steamer 
that  was  ordered  to  be  built  wjis  the  Birkenhead,  of  1400  tons,  and  556 
horse-power,  built  by  Mr.  Laird.    Having  paddle-wheels,  her  armament 
consists  of  only  six  guns,  although  her  rate  is  that  of  a  frigate.  Before 
any  others  were  ordered  to  be  built,  the  Princess  Alice  and  the  Dwarf 
were  purchased ;  but  neither  of  them  wai>  intended  for  war.    In  January 
and  February  1844,  the  Bloodhound^  Juckull,  Lizard,  Myrmidon,  and 
Torch,  of  150  horse-power,  and  the  Harpy,  of  200  horse-power,  were 
ordered  to  be  built,  varying  from  340  to  378  tons.    In  July  of  the  same 
year,  the  Grappler  was  ordered  to  be  built,  of  559  tons,  and  220  horse- 
power; and  to  carry  three  guns.   The  whole  of  those  which  had  been 
ordered  to  be  bnilt,  until  this  time,  were  intended  to  be  propelled  with 
paddle-wheels,— a  oonditioii  wbich  intei&rad  wilii  the  freedom  of  armament. 
'Bub  Dwarf,  which  had  been  built  for  a  screw,  and  had  in  the  mean  time 
been  bought,  was  intended  duefly  finr  experiment.  In  November  1844, 
the  Finrff  was  ordered  to  be  built  for  a  tender  to  the  royal  yacht,  to  be 
propelled  with  a  acrew.  The  next  iron  steamer  ordered  to  be  built  was 
tiie  {Peffostu,  since  named)  Oreenock,  frigate,  of  ten  guns,— of  1412  tons, 
and  540  horse-power,  to  be  propelled  with  a  screw.  In  Mardi  1845,  the 
Megmra,  of  1895  tons,  850  horse-power,  and  ten  guns ;  the  Simoom,  a  ship 
of  beantifiil  form,  of  1979  ton^  oonstmcted  for  engines  of  780  horse-power, 
but  ultimately  fitted  with  other  engines  of  only  850  hone-power,  and  of 
eighteen  guns ;  and  the  VmIcm,  of  1747 tons,  850  hone-power,  and  fourteen 
guns,  were  ordered  to  be  bnflt,  and  to  be  propelled  witii  a  screw.  In  the 
eouneof  the  same  year,  the  Sharpthooter,  Mnue,  Oberon,  and  TW/on,  gnn- 
fesaeb,  were  ordered;  and  the  On^»,  Vkikt,  and  AnUekpe,  packets.  And 
in  1846,  three  of  the  new  padceto,  required  for  the  Holyhead  and  Dublin 
station,  were  ordered  to  be  built  of  iron. 

England  haning  set  the  example  in  building  war-iteamen  of  iron,  the 
French  foQoired  it,  in  the  development  of  their  steam  naval  power.  In 
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Marcli  1 HU),  the  'Jeiuirc,  an  ariso,  or  dt  sputch  vessel,  of  160  horse-power,  and 
7(j7t\iH  tons  displaeement,  was  laiiiiehed.  Tlie  Anstrulk^  and  the  Aarta/, 
of  the  same  power,  followed  in  1814;  and  the  Chuj  jt  a  I,  oi'  220  hoi*se-power, 
in  184ij.  I  a  I-SIC),  ll.e  Anacrvon,  ol'  lOO,  the  Ectalnur,  of  180,  and  the 
Passe-Parlout,  of  1^0-horse-power,  were  launched.  And  since  1844,  con- 
siderably the  larger  number  of  war-st earners,  laid  down  by  the  French, 
have  been  iron  vessels :  the  hirgest  of  these  was  the  Caffareili,  209  fert  in 
length  between  the  perpendiculars,  35*1  feet  in  breadth  moulded,  and  16*25 
feet  in  depth  from  the  load-water  line  to  the  upper  port  of  the  keel ;  with 
a  displacement  of  tons.  In  1845,  one  first-class  and  two  aeoond-daaa 
■team  corvettes  were  laid  down ;  in  18 16,  two  aecond-claaa  corvettes^  spven 
fint-daaa  and  two  second-daw  avitoi  were  laid  down;  and  in  1847,  the 
only  iron  ships  laid  down  for  the  French  navy,  were  two  first-class  and  two 
second-class  avisos.  By  the  "Budget  de»  depenaea  de  Vexercue,  1849/'  it 
appears  that  there  was  not  a  single  iron  steamer  laid  down  in  1848.  Thus, 
it  seems,  that  confidence  in  the  suitableness  of  iron  for  such  purpose,  roee 
and  fell  in  the  governments  of  England  and  France  about  the  same  time; 
and  in  about  the  same  degree. 

The  merits  of  iron  ships  for  war,  in  relation  to  wooden  shipsi,  had  in 
the  mean  time  been  extensively  considered;  but  as  few  persons  could  be 
informed  by  experience  regarding  the  fitness  of  iron  ships  to  serve  in  war, 
much  objection  has  been  urged  against  them,  having  only  conjecture  to 
rest  upon.  Experiments  have  been  made  at  the  arsenal  at  Woolwich,  to 
determine  the  effect  of  shot  upon  iron  plates,  livetted  together  like  the 
sides  of  an  iron  ship,  and  lined  with  a  material  called  kamptulicon.  The 
chief  ingredients  in  this  material  are  india-rubber  and  prq»ared  cork; 
and  it  was  thought  that,  by  lining  the  sides  of  a  ship!,  between  wind  and 
water,  with  a  considerable  thickness  of  this  mateiial,  it  would  close  up 
aflcr  the  entrance  of  a  shot,  and  exclude  the  water.  This  supposition  was 
found  to  be  true  in  the  first  trials ;  bnt  when  the  shot  struck  on  the  side  of 
the  kamptulicon,  as  it  would  do  in  passing  out  of  a  ship,  on  the  side  oppo- 
site to  that  at  which  it  had  entered,  it  forced  this  material  along  with  it, 
thereby  making  the  hole  in  the  iron  still  larger;  but  as  the  kamptulieon, 
which  was  forced  outw  ards,  was  not  torn  away,  it  collapsed,  as  it  had  done 
at  the  other  side.  But  the  experiments  failed  of  supplying  evidence  enou^ 
to  decide  the  question  at  issue.  Another  experiment  was  made  at  Ports- 
month,  to  try  the  effect  of  shot  upon  the  sides  of  an  iron  vessel ;  this 
WAS  the  Rubif,  which  has  been  already  mentioned.  One  of  the  engineer 
officers  who  surveyed  her  before  the  wmeriment,  stated  in  evidence  before 
a  Committee  of  the  House  of  Commons,  that  the  iron  of  which  she  wa& 
constructed  was  originally  very  thin,  not  thicker  than  a  half-crown ;  that 
she  was  in  a  very  bad  state  of  repair ;  that  the  heads  of  the  rivets  were 
quite  gone,  especially  intenially ;  that  many  of  the  scams  of  rivets  were 
almost  gone ;  that  the  ribs  were  very  wide  apart ;  and  that  a  part  of  the 
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tleck.  of  the  vessel  had  been  taken  out  for  the  purpose  of  removing;  the 
machinery,  thereby  increasin*;  hrr  weaknesij.*  The  shot,  of  course,  tore 
the  plates  of  iron  apart,  along  the  lines  of  rivets,  without  any  dilliculty  ; 
but  no  experiment  could  fail  more  completely  than  this  did,  of  deciding 
the  question  for  which  it  wius  ostensibly  uiidcrtaktn. 

Experiments  of  a  more  definite  character  have  been  made  to  determine 
the  absolute  effects  of  shot  upon  plates  of  iron,  a  few  of  which  mjiy  be 
meutiontd.  Musket-shots  were  fired  against  plates  ^V*  ^'^^  v  of  an 
inch  in  thickness,  at  a  distance  of  forty  yards.  In  the  first  instance,  the 
shot  passed  through,  makiiifr  a  ragged  hole  ;  in  the  second,  a  bur  was 
raised,  and  opened  at  the  cKjwn,  but  the  shot  did  not  pass;  and  in  the 
third,  a  bur  was  raised  to  the  height  of  \  of  an  inch. 

Grape-shot  also  were  fired  at  an  iron  plate  of  the  same  thickness. 
At  the  distance  of  lUO  yards  a  round  hole  was  made  with  a  considerable 
bur;  and  at  a  distance  of  200  yards  a  ragged  hole  was  made,  about  which 
the  iron  was  much  torn,  (i rape-shot  were  fired  also  at  plate-iron  half  an 
inch  thick  ;  at  the  distance  of  100  yards,  a  bur  was  raised  to  the  height  of 
half  an  inch,  but  the  shot  did  not  pass.  At  the  distance  of  200  yards,  the 
iron  was  indented  to  the  depth  of  a  quarter  of  an  inch.  Iron  plate,  |  of 
an  inch  thick,  was  fired  at  with  the  same  description  of  shot ;  at  the  diB> 
tance  of  100  yards  the  plate  was  indented  of  an  ineh ;  and  at  200  yards 
it  wai  indented  of  an  inch.  At  a  diitanee  of  100  yards,  iron  plate  f  of 
aaindi  thick  was  fired  at,  and  indented  i  of  an  inch ;  and  at  200  yards,  it 
waa  indented  |  of  an  indu 

Farther  experiments  have  heen  made  recently,  to  detomine  the  effeeta 
which  would  be  produced  by  heavy  shot  and  shell,  on  plates  of  iron  of  the 
anbatance  of  those  which  have  been  used  in  the  sides  of  a  steam-frigate^ 
fi?e-eic^ths  of  an  inch  thidL.  In  the  first  course  of  these  eiperiments,  a 
bott  waa  used  which  represented  the  iron-work  of  a  part  of  the  side  of 
the  Simoom,  without  the  lining  of  wood  which  that  ship  has.  The  effect 
of  shot  was  such  as  could  hardly  fiul  of  being  disastrous  in  a  naval 
engagement.  The  shots  were  broken  into  pieces  by  the  concussion,  and 
paned  through  the  butt  in  firagments.  Portions  of  the  iron  immediately 
struck  by  the  shot  were  broken  into  fragmentsi,  and  a  hole  formed  in  the 
plate  a  little  larger  than  tiie  shot.  The  firagments  of  the  shot  and  of  the 
ircm  plate  then  diverged,  taking  a  considerable  range  in  their  flight. 

In  the  neit  course  of  experiments,  a  similar  iron  butt  was  filled  in 
between  the  angle  irons  with  timber  6{  inches  thick,  placed  vertical^ ;  and 
this  was  covered  with  plank  ficom  2|  to  4  inches  thick,  plsoed  longitu- 
dinally. In  these  experiments  the  internal  effSects  of  shot  were  about  the 
same  as  in  the  eiperiments  preriously  made :  the  shot  having  been  broken 
into  fragments  by  the  concussion,  the  parts  passed  through  the  iron  plate 
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and  the  timber,  forcings  tlirough  the  liole,  parts  of  tlin  iron  plate  in  frag- 
ments, the  whole  of  wliic'li,  on  clearing  the  wood,  tlew  iibout  in  all  directions. 
In  the  next  course  of  experiments,  the  iron  butt  was  c  overed  on  the  outside 
with  fir  plank  :  still  the  effects  of  the  concussion  were  similar; — the  shot 
were  broken  into  fragments,  and  the  iron  plate  was  broken  off  by  the 
passage  of  the  shot,  with  a  rim  less  ragged  than  it  was  when  the  wood 
was  used  as  a  lining;  and  the  fragments  were  thrown  about  as  before. 

The  use  of  kamptulicon  has  since  been  tried  a.s  a  lining  to  a  similar 
iron  ljutt ; — thf  first  experiment  was  inconclusive,  and  subsequent  trials 
have  been  uutavourable.  Notwithstanding  the  unsuccessful  nature  of  the 
experiments,  it  appeared  that  there  was  ground  to  expect  kamptulicon 
might  yet  produce  a  more  beneficial  result  than  anything  else  Las  yet  been 
found  capable  of  doing. 

An  inference  has  been  drawn  from  the  results  of  the  various  experiments, 
unfayoorable  to  Uio  employment  of  mm  ehipi  in  warlike  operations.  The 
effect  of  that  inftrenoe  has  been,  to  alter  the  entire  plan  of  the  government, 
M  to  the  nae  of  iron  ships  in  the  navy. 

Theie  is  one  vieir  of  this  subject  that  should  not  be  overiooked, — as  it 
may  be  of  the  highest  eonsequenoe, — ^that  is,  the  ahmtUmt  supply  of  the 
material  in  our  own  country.  The  immediate  supply  makes  the  building 
of  iron  vessels  more  expeditions  than  that  of  wood;  whilst  the  repairs, 
being  much  less,  are  less  expensive,  and  more  quickly  performed.  These 
advantages  are  already  available  for  commercial  purposes ;  and  ooniidering 
their  magnitude,  it  does  seem  an  important  question— to  what  extent,  and 
for  what  purposes,  would  it  be  for  the  benefit  of  the  English  nation  to 
employ  iron  ships  and  vessds  in  the  royal  navy?  The  question  seems  now 
to  rest  on  the  internal  effect  of  shot  If,  therdrore,any  means  can  be  used 
of  sufficient  power  to  diminish  this  effect  in  iron  ships  to  as  small  an 
amount  as  it  is  in  wooden  ships,  it  would  be  of  ahnost  primary  importance 
to  the  navy,  since  iron  ships  might  then  be  rendered  fit  for  any  of  its  uses. 

The  Royal  Yacht  Squadron. 

Amonget  the  various  lines  of  practice  in  private  yards,  in  which  naval 
ardiitectare  has  improved  of  late  years,  the  building  of  yachts  is  periiaps 
the  chief.  ''Ten  Rotal  Yacht  Sqvadkon"  was  the  first  combination 
for  this  oliject] — it  was  then,  howe?er,  known  as  the  "Thi  Yacht  Club." 
This  was  formed  in  the  year  1815,  at  a  meeting  of  noblemen  and  gentle- 
men hdd  in  London  for  that  purpose.  "The  Yacht  Club"  included 
forty-two  original  members,  who,  having  formed  themselves  into  a  body, 
resolved  that  the  future  condition  of  membership  should  be  "the  owners 
ship  of  a  vessel  not  under  ten  tons.''  No  record  has  been  kept  of  the 
number  of  yachts  and  their  tonnage,  belonging  to  the  members  at  that 
time ;  but  it  is  supposed  they  did  not  exceed  ten  or  twelve,  with  a  total 
amount  of  tonnage  from  150  to  200. 
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The  memben  of  the  yacht  dub  earned  their  own  influence,  and  increaaed 
'their  importance  corporately,  as  th^  went  on.  In  1817  the  Prince-regent 
aignified  his  wish  to  be  a  member;  and  in  1818  the  duke  of  Clarence 
and  the  duke  of  Gloucester  alao  joined  the  club.  In  July  of  that  year, 
the  terms  of  membership  were  raised;  and  it  was  declared  that  "the 
necesBary  qualification  for  a  candidate  hereafter,  be  the  bond  fide  ownership 
of  a  yacht  not  under  twenty  tons."  In  the  course  of  Ave  years,  the  size 
and  number  of  the  yachts  increased  considerably ;  and  on  the  5th  of 
September,  1820,  it  was  notified  tluit  liis  Maje  sty,  George  IV.,  desired  that 
the  club  misrht  be  thenceforth  stvled  "  The  Royal  Yacht  Club." 

In  September,  1826,  it  was  determined  tliat  in  future  the  qualification 
of  a  gentleman  to  become  a  member  should  he  the  possession  of  a  yacht 
not  under  thirty  tons  ;  and  tliis  iLj^ulation  still  remains. 

In  July,  1827,  tlie  late  carl  of  Yurboroufrh,  one  of  the  original  and  most 
zealous  members  of  the  ehib,  was  ehoscn  commodore;  and  beinp  in  that 
high  relative  position,  he  used  his  personal  inliuencc,  his  Mealth,  and  his 
hospitality,  to  promote  the  interests  and  respectability  of  the  elub,  and  to 
unite  the  members  together  in  prosecuting  the  one  object  for  which  they 
were  thus  associated.  Harmony  and  zeal  were  thereby  promoted  :  and 
he  continued  to  exert  the  same  beneficial  infliuiicc  for  a  period  of  about 
twenty  years,  retaining  the  post  of  commodore  nn.il  liis  death. 

The  progress  of  the  club  was  such,  that,  in  1828,  it  contained  one 
hundred  and  seventeen  members,  and  three  hundred  and  thirtv-four 
honorary  members;  (it  having  been  declared,  in  1818,  that  all  oflicers  of 
the  na\T,  not  under  the  rank  of  commander,  were  eligible  to  be  elected 
honorary  members;)  the  number  of  yachts  was  ninety -six^  amounting  to 
6721  tons. 

His  Majesty,  ^Villiam  IV.,  became  the  patron  of  the  club,  in  July  1830  ; 
and  in  July  1833,  he  directed  "  that  as  a  mark  of  his  ^lajesty^s  gracious 
approval  of  an  institution  of  such  national  utility,  it  is  his  gracious  will 
and  pleasure,  that  it  shall  henceforth  be  known  and  styled  'The  Royal 
Yacht  Squadron,'  of  which  his  Majesty  is  graciouidy  pleased  to  consider 
himself  the  head." 

The  object  of  the  members  of  this  distinguished  institution  having  been, 
from  the  beginning,  to  obtain  the  highest  degree  of  exeelleuec  of  which 
vessels  of  the  classes  they  possessed  were  susceptible,  and  a  great  measure 
of  success  having  attended  their  efforts^  it  appeared  to  the  author,  between  * 
twenty  and  thirty  yean  ago,  that  one  effectual  way  to  extend  the  improve- 
ments whicii  had  been  made  in  the  oonstmetion  of  Tissds  of  the  yacht 
class,  would  be  to  publish  the  dimensions  and  calculated  elements  of  some 
of  the  most  distinguished  Tessela  belonging,  at  that  time,  to  the  dub. 
He  obtained  permission  from  several  noblemen  and  gentlemen,  who  were 
members,  to  "take  off"  their  yachts.  The  elements  of  constmction,  and 
other  information,  of  six  yachts,  were  therefore  published  in  the  first 
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volume  of  ''Papers  ox  Naval  Auchitectuiie."*  The  first  intention 
was  to  get  a  large  fund  of  such  information,  as  that  the  yachts  might  be 
com])arcd  uith  reffrencc  to  thoir  sailing  aiul  other  qualities,  and  to  the 
clcmoiits  of  tlu'ir  construction  ;  and  by  tliat  means,  principles  be  deduced 
for  the  extension  of  improvement.  But  he  Mas  hindered  from  carrying 
out  his  pnrposc  so  far  as  would  have  supjilicd  a  suflicicnt  borly  of  facts  for 
induction,  upon  m  hich  improvements  in  the  coiistructioa  of  that  class  of 
vessels  might  be  carried  on  with  certainty. 

Soon  after  the  accession  of  Her  Majesty  Ouccn  Mctoria,  she  became 
the  patroness;  and  she  has  continued  the  annual  plate  of  one  hundred* 
guineas  to  the  regatta  of  the  royal  yacht  s(juadron.  Eminent  success  has 
attended  the  enterprising  zeal  of  the  members,  and  the  talent  which  has 
been  exercised  under  tiieir  ])utronage.  Tiie  character  of  the  yachts  which 
compose  this  scpiadron  is  too  well  known  to  need  more  than  an  allusion  to  it 
here; — all  that  wealtli  and  talent,  in  the  present  state  of  naval  architecture 
in  this  counlrv,  have  been  idjle  to  obtain,  has  been  obtained  in  the  vachts 
belonging  to  the  "  Royal  Yacht  SSquadron," — which,  a  year  or  two  ago, 
amounted  in  number  to  one  hundred  and  two;  with  an  aggregate  of  9600 
tons  burthen,  employing  one  thousand  t\\(j  hundred  seamen.  At  the  same 
time  it  iiu  lniK  d,  under  the  patronage  of  the  Queen, — Prince  Albert,  and 
one  hundred  and  sixty  other  members — noblemen,  gentlemen,  and  naval 
and  military  officers.  It  enrolled,  also,  five  hundred  and  five  honorary 
members.  The  nuipber  of  vessels  belonging  to  the  squadron  has  since 
that  time  diminished  by  ten  ;  but  as  there  have  been  added  other  vessels  of 
greater  tonnage,  the  diminution  in  tins  respect  is  less  than  200  tons.  The 
present  state  of  the  squadron  (August  1850)  is  as  follows :  one  brig,  of  120 
tons ;  forty-three  schooners,  of  5894  tons ;  thirty-nine  cutters,  of  2780  tons  ; 
seven  yawls,  of  643  tons;  and  two  luggers,  of  76  tona:  making  a  t^tal  of 
ninfity-two  Tesada,  of  the  ooDectiTe  burthen  of  9412  tona,  old  measurement. 

The  yachts  of  thia  sqnadron  are  found  cniinng  in  every  part  of  the 
world ;  alid  they  are  admitted  into  all,  or  nearly  aU,  ports,  free  of  port 
chaigea.  The  annual  regatta  is  in  the  month  of  August,  at  Cowee. 

As  the  Tessela  aUnded  to,  whose  elementa  were  published  in  "PAPina 
ON  Natal  Abchitbctubs,"  possessed  respeetively  a  high  charaeter,  and 
aa  that  work  had  not  a  great  circulation,  and  ia  now  out  of  print.  It  may 
be  useful  to  inaert  those  elementa  here,  and  alao  to  add  to  that  number 
those  of  several  yachta  of  more  recent  date,,  which  the  author  has  con- 
atmctod  for  the  persons  whose  names  stand  in  connection  with  them. 
The  Fateom,  Coquette,  Pearl,  Nautihu,  mad- Emerald,  are  the  yadita 
whose  elementa  were  published  before;  these  were  constructed  with  foller 
Hnesy  according  to  the  usage  of  the  time  in  which  they  were  built,  than 
the  other  yadita,  which  are  of  more  recent  date.  Of  theae^  the  Lotue  ia 
but  just  built. 

*  1'.  2i2  et  seq. 
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The  preceding  Table  contains  the  elements  of  yachts  which  have  been 
distinguished  by  excellence  in  different  degrees  and  in  diflbrent  respects. 
For^  whilst  ftst  sailiug  is  commonly  desired  in  the  different  dasses  of 
yachts,  the  lai^ger  vessels  of  this  description,  which  are  required  for  long 
Toyages,  aie  not  unfreqnently  required  to  possess,  first  of  all»  the  qualities 
of  a  good  sea-boat,  l^e  different  features  of  excellence  may  be  realised 
with  less  difficulty  in  jrachts  than  in  ships  of  war ;  as,  in  the  former,  the 
disposition  of  the  weights  may  be  made  to  suit  the  requirements  of  the 
vessel,  whilst  in  the  latter,  the  design  must  be  formed  to  suit  the  neeessaiy  and 
fixed  distribution  imd  quantity  of  the  weights.  Beauty  of  form,  induding 
moderately  fine  water-lines,  is  one  of  the  first  considerations  in  constructing 
a  yacht ;  but  the  adjustments  of  the  body  must  be  suitably  fixed,  in  order 
to  excellenoe,  and  the  form  must  be  determined  in  harmony  with  a  correct 
adjustment.  Yaiious  opinions  have  prevailed  as  to  the  best  rektive 
position  of  the  centre  of  gravity  of  the  vessel  longitudinally,  and  as  to 
the  centres  of  gravity  of  the  fore  and  after  bodies  of  the  vessel.  These 
conditions  may  not  be  correctly  determined  except  by  induction ;  but  then, 
that  is  the  sure  path  to  exccUence.  The  preceding  table  shows  its  use  in 
several  yachts  which  the  author  has  constructed  for  noblemen  and  gentle* 
men ;  the  particular  condition  aimed  at  in  the  alterations,  which  were  thus 
made  in  successive  constructions  was,  excellence  in  the  general  motions  of  the 
vessel  at  sea.  To  effect  this,  the  relative  position  of  the  centre  of  gravity 
has  been  determined  further  forward,  by  increasing  the  ^ness  of  the  fore 
body  forw  aid  at  the  lower  part.  The  limit  may  not,  perhaps,  have  been  deter- 
mined yet ;  for  it  appears  from  the  descriptions  given  by  both  the  owners  and 
captains,  that  improvement  has  gone  along  with  the  successive  alterations ; 
but  experience  a  little  more  extended  would  define  it.  It  is  in  this  way  that 
the  good  qualities  of  vessels  may  be  developed  to  their  greatest  attainable 
limit,  and  the  various  features  of  excellence  be  eflfectnally  combined. 

The  yachts  to  which  these  observations  apply  are  the  Fair  Rotamondf 
the  Notice,  the  Enniniaj  and  the  Lotus,  in  this  order  of  succession.  The 
report  which  the  Marquis  of  Blandford  gave  of  the  performances  of  his 
yacht,  led  the  author  to  suppose  that  her  longitudinal  motions  would  have 
been  more  satisfactorv ,  if  she  had  possessed  a  little  more  buovaiicy  forward. 
This  idea  was  therefore  applied  afterwards  in  the  construction  of  a  similar 
schooner  yacht  for  the  Earl  of  Dcsart :  the  fulness  at  the  lower  part 
forward  was  increased  so  much  as  to  affect  tlie  position  of  the  centre  of 
gravity  of  the  displacement,  to  the  extent  wliich  is  shown  in  the  table  of 
elements.  The  Novice  performed  a  voyage  up  the  Mediterranean,  being 
there  in  u  heavy  gale  of  wind  ;  and  the  account  given  by  the  Earl  of  Desart 
of  her  beliaviour  and  performance,  satisfied  the  antlior  that  the  alteration 
had  been  judiciously  introduced  into  the  design.  The  success  thus  gained, 
and  the  doubt  whether  the  limit  of  improvement  had  been  reached,  sug- 
gested the  desirableness  of  carrying  the  alteration  still  further.  This  was 
done  in  constructing  the  Erminia  for  the  Karl  of  Ellesmcre ;  and  botl^ 
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lumself  and  the  captain  of  his  yacht  were  of  opinion,  after  a  cruise  up  the 
MccliLerrauean,  that  nothing  remained  to  be  improved  in  her  character. 
No  proof  was,  however,  suppUed  that  the  utmost  point  of  excellence  had 
been  ascertained  ;  a  still  further  application  of  the  principle  has  therefore 
been  made  in  constructing  the  Lotus.  In  this  example  the  alteration  was 
made  with  the  greatest  caution,  since  it  might  be  ii^erred  tbat  the  limit 
was,  at  least,  nearly  reached.  The  conditioiiB  in  whieh  the  yessels  were 
fespectiTely  put  under  trial  were  such,  that  the  impro?ed  performances 
could  not  be  attributed  to  aoddental  eauses. 

The  Xar\fa,  belonging  to  the  Earl  of  Wilton,  was  constructed  by  Mr. 
Peakei,  of  the  Royal  dockyard  at  Woolwich ;  and  as  the  olijects  aimed  at  ap- 
pear not  to  have  been  precisely  the  same  as  those  designed  by  the  author,  she 
cannot  be  fairly  compared  with  those.  The  form  is  adapted  to  a  greater  mea- 
sure of  stabili^,  and  the  construction  possesses  a  high  degree  of  merit. 

The  same  means  of  improving  the  ships  of  the  Boyal  Navy  have,  at  the 
most,  rarely  been  resorted  to.  Alterations  have  been  made,  numerous  enough, 
but  thej  have  been  at  once  excessive,  where  they  should  have  been  made  step 
by  step;  and  numerous,  where  they  should  have  been  made  nngly.  In  this 
way,  the  last  ship,  equally  with  the  first,  of  any  constructor,  can  have  been 
only  an  imperfect  and  uncertain  experiment.  1844,  when  five  brigs  of  the 
same  class  were  bmlt  from  designs  by  different  constructors,  th^  were  called 
"experimental  biigs;"  but  after  the  trials  of  sailing  were  concluded,  in  which 
tiieir  respective  merits  were  supposed  to  be  exhibited,  they  were  employed  as 
hi^bt  eroisen;  and  hitherto  it  has  not  been  shown  that  any  use  has  been  made 
of  those  vessels  to  carry  improvement  in  their  class  beyond  the  point  which 
was  then  reached,  although  perfection  could  not  be  affirmed  of  either  of  them. 

The  elements  of  the  E^ri^le,  Ft^inff  Hift,  ifirfiiie,  Darinff,  and  O^prey 
(see  page  248),  are  in  various  particulars  so  disasimilar,  as  necessarily  to 
produce  different  characters  in  those  vessels.  The  relation  of  the  length 
and  breadth  varies  enough  to  make  it  probable  that  the  characters  of  some 
of  them  would  be  materially  dissimilar;  and  the  extent  to  which  difference 
was  carried  in  determining  other  elements  of  the  bodies  respectively,  con- 
firms an  inference  which  might  be  drawn  at  once  from  the  different  relationa 
of  the  principal  dimcn.sions.  While  this  is  not  the  place  to  enter  upon  an 
investigation  of  the  bearing  of  any  particular  features  of  construction  in  those 
brigs  upon  their  respective  performances  at  sea,  it  does  seem  the  right  place 
to  suggest  the  thought,  that  half  a  century  might  realise  greater  improve- 
ments in  naval  architecture,  if  they  were  sought  in  the  line  here  indicated, 
than  we  could  expect  in  a  much  longer  period  by  a  less  definite  method  of 
treating  the  subject.  At  the  same  time,  it  may  be  observed,  that,  by  seek- 
ing to  extend  improvement  from  the  point  to  which  it  had  last  been  brought, 
rather  than  by  going  back  to  more  general  originality,  excellenee  would  be 
obtained  in  its  most  comprehensive  form,  at  a  much  less  cost  than  it  can  be 
by  any  unscientific  sucoesnon  of  experiments  that  might  be  made. 
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Number  of  Line-of-BattU  SMpt,  Frigatett  Sloops,  and  Smaller  FeueU,  in  Com- 
mission from  the  year  1793  to  1815,  stating  the  Different  Classes  and  the 
Aggregate  Tonnage. 
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Number  of  Line-of- Battle  Ships,  Frigates^  Sloops,  Smaller  Vessels,  and  Steam- 
Vessels,  in  Commission,  at  intervals  of  Five  Years,  from  1820  to  1849 
inclusive,  showing  their  Aggregate  Tonnage  respectively. 
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Number  of  Line-of-Biittle  Ships,  FrigateM,  Sloops,  and  Smaller  Vessels,  in  Ordi- 
nary from  the  year  \7'y^  to  lSL"i  inclusive,  stating  the  Different  Classes  and 
f      the  Aygretjate  Tonnage. 
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Number  of  jAne^-Batile  Shipt,  Frigates,  Sloops,  Smaller  FeueU,  and  Steam- 
Feseele,  m  Ordbuny,  ai  miervaU  ^  five  Ttar§,  frvm  1820  l»  1849 
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U»t  of  French  mjut  Afloat,  \at  April,  18S0^2.  Conttiet,  Brifft,  k  Seiooiuf, 
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An  AUtract  of  the  State  of  the  French  Navy,  in  the  yeare  18  12,  1845,  1S47, 

and  1850. 


DESCRIPTION 


Ship*  of  IM  gun* 
Ships  of  10* 
Ship*  of  29 
Snip*  of  H0 
Sbipi  of  83 
Ship*  of  M  „    . . 
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Corvette*  of  30  ftm* 
Corrette*  of  M  „ 
Corrett-*  of  «J  „ 
CorTette*  of  34  „ 
Corrette*  of  SO  „ 
AdTice-Corrcttca,  Ifl 

14  (run*  

Bri|r*  of  30  guna 
Brif*  of  18 

Bnp  of  in  and  li  gun* 
Advice- Bri^*  of  10  gun* 
Gun-Br  gvof  8  giUM 
Gun-Brig*  of  6 
GuD-Brigs  of  4  ... 
Scboonrr*,  Cutter*,  Loit' 

■er*,  Ke.,  -  6  to  8  gun* 
hittmeni*  de  JlolHle,  con- 

aisting     of  Cutter*, 

Scboottera,    tec,  of 

gun*  and  under 
Corvette*  de  Charge  of  800 

ton*  

Traniporta,  fte.,  of  9S$ 

ton*  and  under 

TotAl  'Sailing  Ship*  ud 
VcMcIa 


Sttmm  SUpt  amd  VtueU 

Steua<frtg«tM  of  650  h.p 
Steun-frigmtM  of  640 
Steam -frigate*  of  4)0 
Steam- corvette*  of  400 
Steam-corvette*  of  330 
Steam-corvette*  of  300 
Steam-eorvettei  of  300 
Steam-corvette*  of  230 
Steani-vesaeli  of  300 
Steam- veaael*  of  180 
Steam- Tcsaelt  of  100 
Steam- vcsmIi  of  150 
Steam -ves««lt  of  130 
Steam- veaieli  of  100 
8team-ve**el*  of  KO 
Steam-ve**el*  of  70 
Steam -veMcl*  of  00 
8team-ve**eU  of  50 
Sttam-ve»«.  of  10  ft  30 

Total  Steam-ahip*  and 
Tewel*  


*  B3-gun  ahip*  were  formerlv  80-gun  *hips. 
t  Thicre  wcro  aUo  a  frigato,  two  corvette* ,  aad  an  moit9,  with  auxiliary  ttcam- power,  all  in  commiaaioB. 
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jIn  Jbttract  0/ the  Number  0/  Brituh  Shipiofeach  CUut,  built  from  the  Jeeeuion 
qfOeo.  Ut  to  1850  ;  with  the  principal  dimefuiona  of  the  largett  Ship  of  each 


Clou  in  the  respective  Reignt. 


Prindpai  Dimafuions  of  Um 

Bnrthra 

Built  dunag  the 
Reiini  of 

no.  Of 

No.  of 

Ship. 

Guns. 

Length 

on 

BfMatk 

in  Ton*. 
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RECORD  OF  TREATMENT.  EXTRACTION,  REPAIR,  etc. 
Pimmnrk:  8805  . 

BindinRRefNo.  3O0  93^  /  If-  ^ 


Microlilm  N( 


Date 


1^.  fi.lW 


Particulan 


Chemical  Treatment 


Fumigation 


Deacidification  fYV^  "  S* 

* 

Lamination  ^-Sgsiv.  ii^^O^^) 
Solvents 


Leather  Treatment  Ikwk  Rcrurbished 

VVasIi  S. iridic  Sii,i[).P(itt.isiiim  (!iiratc 

Starih  Pa.%tc,  British  Museum,  Leather  Dressing, 

Spirit  Dye 


Adhesives 
VOWeflFT  SmiiOK    mSTE-  . 

Remarks 
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